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Abstract

Background: Patients with both type 2 diabetes mellitus and cardiovascular disease receive multiple medications but there 
are limited studies on drug therapy problems among them in Sub-Saharan Africa. 
Objective: To determine the predictors of drug therapy problems among adult patients with both type 2 diabetes and 
cardiovascular diseases.
Setting: Kenyatta National Hospital.
Method: A cross-sectional study involving 180 adult patients with both comorbidities was conducted. Data collected included 
sociodemographic and clinical characteristics, medications prescribed and drug therapy problems. Data was analyzed using 
STATA v.13 at p<0.05.
Main outcome measures: Drug therapy problems and their predictors.
Results: Majority (91.1%) of the patients had at least one drug therapy problems; most common being untreated indication, 
87 (48.3%) which was significantly associated with furosemide use (p=0.003) and >72 months living with diabetes (p=0.007). 
Non-adherence was associated with the perception of disease control or cure (p<0.001). Under dosing of medications was 
significant in poor glycemic control (=<0.001) and poor blood pressure control (p=0.012).
Conclusion: Clinicians should be aware that patients with both comorbidities are more likely to be under dosed, non-adhere 
to treatment or have other untreated conditions. 

Recommendation for Practice
• Health care practitioners need to continuously monitor the drug therapy problems among patients with comorbidities
• Prescribers should holistically manage patients specifically by identification of untreated conditions
• Diabetic hypertensive patients who are not responding to treatment should always be assessed for under dosing and non-

adherence 
• Kenyatta National Hospital should be encouraged to have counseling programs, especially to patients with long standing 

comorbidities, to improve adherence.
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Introduction

Cardiovascular disease and Type 2 diabetes mellitus 
correlate closely as patients with T2DM are three to four 
times more likely to have CVD as well as high mortality [1]. 
Sub-Saharan Africa studies have indicated an increased 
burden of CVD and T2DM [2]. In Kenya, CVD and T2DM 
had an increasing mortality rate of 24% to 32% from the 
year 2009 to 2010, respectively [3]. According to National 
Diabetes Strategy (KNDS) [2010-2015] statistics revealed 
that by 2030, 2 million people in Kenya will be living with 
diabetes if no preventive measures are put in place [3].

A DTP is an undesirable event in a patient that involves, 
or suspected to involve drug therapy and interferes with 
the health outcomes and requires a professional judgment 
to resolve [4]. Drug therapy problems pose great challenge 
to health professionals including affecting patients health 
outcomes and increased health care cost burden to patient as 
well as long hospitalisation, which result in morbidity [4-7]. 

Use of multiple medicines particularly in patients 
with T2DM and CVD have resulted to increased chances 
of DTPs which are preventable [2,6,8-11]. In Sub-Saharan 
Africa, studies have indicated that there are increased DTPs 
associated with chronic diseases [6,12-14]. In Kenya, majority 
of patients with CVD and T2DM have risk of complications 
due to unmet glycaemic control and recommended blood 
pressures of ≤140/90 mmHg [15].

Several factors could contribute to DTPs. For instance, 
advanced age has an increased association with multiple 
conditions. Additionally, gender, poly-pharmacy, patient 
medication experiences, duration of chronic diseases, type 
of drugs, multiple medical conditions and renal impairment 
have all been implicated in DTPs [4,9,10]. As far as we are 
aware, there are limited published studies to investigate 
DTPs among T2DM patients with CVD in Kenya. The aim of 
the present study was to identify predictors of DTPs among 
patients with both T2DM and CVD before interventional 
program campaigns are structured. 

Materials and Methods

Area of Study

This study was carried out in KNH at Diabetes and 
Endocrinology clinic (KNH DEOC), where most of the 
participants with both T2DM and CVD conditions are offered 
quality care. KNH is the national referral and teaching 
hospital whose DEOC clinic serves around 80 patients daily 
approximately 30 of whom have both T2DM and CVD.

Study Population

The study population consisted ofT2DM adult patients 
aged ≥18 years, diagnosed with any type of heart and blood 
vessel diseases including ischemic heart disease, stroke, 
cerebrovascular disease, hypertension, hypertensive heart 
disease, cardiomyopathy, valvular heart disease, rheumatic 
heart disease, aortic aneurysm, arrhythmias, endocarditis 
and pericarditis, and other circulatory diseases. Patients 
must have been undergoing long-term treatment and follow-
up care in Kenyatta National Hospital OPDMEC during the 
study period.

Study Design

This was a hospital-based cross-sectional study.

Sample Size Determination

The study sample size was estimated using Cochrane’s 
formula [16]. There was previous study of assessment of 
DTPs in T2DM with CVD which estimated the prevalence 
of DTPs as 12.1% with an error margin of +/-10% [17]. 
Including these proportions at 95% confidence level, the 
minimum sample size was calculated as 163 participants. 
However, to allow for non-responders and data losses, a 10% 
was added to the calculated sample size to make total of 180 
T2DM with CVD respondents.

Inclusion Criteria

These included male and female adult T2DM patients 
diagnosed with CVD and aged ≥18 years. In addition, they 
should be receiving at least one anti-diabetic and a CVD 
medication.

Data Collection

Data on social demographics characteristics, clinical 
characteristics and patient medication experiences and 
review of systems as well as the vital signs were abstracted 
into a predesigned data collection tool.

Data Analysis

The data collected was entered into Microsoft Excel and 
analyzed using STATA version 13.0 at 95% confidence level.

Ethical Approval

Clearances from the University of Nairobi and Kenyatta 
National Hospital-Ethics and research Committee was 
obtained before carrying out the study.

https://medwinpublishers.com/OAJPR/
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Results 

Participant Characteristics

A total of 180 participants with both Type 2 diabetes and 

CVD attending the KNH Endocrinology and Diabetic clinic 
from 23rd July 2018 to 31st August 2018, were included and 
interviewed. Table 1 summarizes the social demographic 
characteristics of the study participants. 

Variables Frequency (N=180) Percentage (%)
Sex

Male 61 33.9
Female 119 66.1

Age Years
<35 2 1.1

36-65 107 59.4
>65 71 39.4

BMI
0-18.5 1 0.6

18.6-24.9 33 18.3
25-29.9 76 42.2

>30 70 38.9
Marital Status

Single 39 21.7
Married 141 78.3
Religion   
Christian 176 97.8
Muslim 4 2.2

Smoking status
Never smoked 138 76.7

Previous smoker 36 20
Current smoker 6 3.3

Alcohol intake status
Never drunk 108 60

Previously drinking 62 34.4
Currently drinking 10 5.6

Level of education
Primary 74 41.1

Secondary 70 38.9
College/university 27 15

Informal 9 5
Employment status

Self employed 74 41.1
Not employed 54 30

Formally employed 52 28.9

https://medwinpublishers.com/OAJPR/
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Monthly Income, KES
None 57 32

0-5000 53 29.8
5000-10000 29 16.3

10000-30000 24 13.5 
>30000 15 8.4

More than two comorbidities with DM and CVD 62 34.4

Age (mean ±SD) Years 61.6(±11.3) range 19-95  

Table 1: Social-demographic characteristics of the study participants (N=180).

Out of a total of 180 patients, with both DM and CVD in 
the study, there were (61, 33.9%) males and (119, 66.1%) 
females. The mean age was 61.6(±11.3) years. More than 
50% of the patients had reached secondary level of education 

and >60% earned Ksh<5000 as a monthly income (table 1).
Table 2 outlines the major medications types and classes 
used by the study participants. 

Antidiabetic drugs Frequency (n) Percentage (%)
Biguanides 155 86.1
Metformin 155 86.1

Insulin 106 58.9
Insulin mixtard 105 58.3
Sulphonyl ureas 46 25.6

Gliclazide 16 8.9
Glimepiride 19 10.6

Glibenclamide 11 6.1
Thiazolidinedione 9 5

Pioglitazone 9 5
Gliptins 5 2.8

Sitagliptin 5 2.8

Table 2: Types of anti-diabetic drugs prescribed among the study participants.

Almost 60% of the patients were prescribed insulin 
mixtard and 90% on metformin in managing diabetes. 

Conversely, there was inadequate prescription on diabetic 
patients (5, 3%) using sitagliptin medication (Table 2).

Cardiovascular drugs Frequency (n) Percentage (%)
CCB 90 50.1

Amlodipine 52 28.9
Nifedipine 37 20.6

Nicardipine 1 0.6
Beta-blockers 58 32.3

Carvedilol 29 16.1
Atenolol 21 11.7

Nebivolol 6 3.3
Propanolol 1 0.6

https://medwinpublishers.com/OAJPR/
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Metoprolol 1 0.6
ACEI 46 25.6

Enalapril 46 25.6
ARBs 104 57.8

Losartan 102 56.7
Loop diuretics 24 13.3

Furosemide 24 13.3
Potassium sparing diuretics 8 4.4

Spironolactone 8 4.4
Thiazides 76 42.2

Hydroclorthiazide 76 42.2
Vasodilators   
Hydralazine 4 2.2
Antiplatelet   

Aspirin 49 27.2
Clopidogrel 4 2.2

Statins   
Atorvastatin 105 58.3
Rosuvastatin 5 2.8

Others* 16 10
Table 3: Types of cardiovascular drugs prescribed among the study participants.

The study also explored medication prescribed in 
management of CVD across all patients. Almost 50-60% 
of the patients were prescribed CCBs, statins and ARBs. 
Conversely, there was inadequate prescription of loop 
diuretics, potassium diuretics and vasodilators medications 
among this patients (Table 3).

Participants’ Clinical Characteristics

The participants mean duration of T2DM was 12 years 
ranging from 3 months to 45 years and mean duration of 

CVD was 11 years ranging from 3 months to 40 years. Over 
70% of the participants had had both T2DM and CVD for 
more than 6 years. Sixty-two (34.4%) participants had more 
than two comorbidities. Arthritis was the most common 
comorbidities found in these patients (31, 17.2%).

In figure 1, at least a third of the participants (32.8%) 
had inadequate glycemic control. Additionally, more than half 
of the participants, (63%) had inadequate blood pressure 
control.

Figure 1: Adequacy of Blood Sugar and Pressure control in patients with CVD and type 2 DM.

https://medwinpublishers.com/OAJPR/
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Frequency Of Drug Therapy Problems(DTPs)

As shown in figure 2, a total of 164 participants had at 

least one DTP. Needs additional drug was the most frequent 
DTP among these participants (87, 48.3%), followed by non-
adherence at (71, 39.4%).

Key: ADR-adverse drug reaction, DTPs-drug therapy problems
Figure 2: Prevalence of DTPs among patients.

Patterns of Prescriber Related Drug Therapy 
Problems

Table 4 shows a summary of five prescriber related 
patterns of DTPs identified. In this study, there were (87, 

48.3%) participants having untreated conditions. These 
untreated indications were identified after comprehensive 
review of systems and complete physical examination was 
done. Furthermore, there were too low doses of medications 
prescribed among (59, 32.8%) patients with treated 
indications. No patient was found to have too high doses.

DTP Frequency (N=155) Percentages (%)
Requiring an additional drug* 87 48.3

Giving too low doses 59 32.8
Prescribing a drug causing ADR 7 3.9
Prescribing Unnecessary drug 1 0.6

Prescribing Ineffective Drug 1 0.6

Key: *Untreated conditions+combination therapy needed
Table 2: Summary of prescriber related DTPs.

Characterization of Drug Therapy Problems 
among the Participants

The seven drug therapy problems were adequately 
studied and five types of DTPs found, were categorized, 
reported, and characterized among the studied patients.

Unnecessary Drug Therapy: Out of five causes of 
unnecessary therapy given, the study reported only one 
(0.6%) sub-category DTP, whereby a patient had a non-drug 
therapy indicated rather than pharmacologic therapy.

Patient requiring additional drug therapy/
unmet need 

The three sub-categories that characterize this DTP 
included preventive therapy required, identified untreated 

condition and synergistic therapy required. This study found 
out any patient who was not on antiplatelet, hypolipidemic 
drugs, failure to control blood pressure, pneumococcal 
vaccine, and failure to control blood glucose was considered 
to need an additional drug as patients have both CVD and 
T2DM. 

Adverse Drug Reaction

There were seven sub-categories of this DTP. Only two 
causes were identified. These were undesirable effects and 
unsafe drug at (7, 3.9%) and (1, 0.6%), respectively.

Dosage too low

There were seven sub-categories of this DTP. The most 
frequent cause of dosage too low was among (43, 23.9%) 
patients taking ineffective dose. Twelve (6.7%) patients 

https://medwinpublishers.com/OAJPR/
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did not require altering doses but to further monitor their 
glycemic and blood pressure levels. The lowest dosage 
too low was among (4, 2.2%) patients who required dose 
frequency adjustment in their antihypertensive medications.

Adherence to Medications among the study 
participants

The rate of non-adherence, as a DTP, to the prescribed 
drugs among the study participants was at 71(39.1%). Thirty 
(16.7%) patients did not understand instructions given to 
them by the prescriber and therefore failed to take their 
medications. Additionally, 24 (13.3%) patients deliberately 
stopped the prescribed drug product. In addition, 13 (7.2%) 
patients failed to take their medications because of high cost 
of drug product.

Predictors of drug therapy problems

We constructed a bivariate logistic regression models 
consisting of associations between predictors and three DTP 
response variables. Table 5 shows a statistically significant 
association (p-value ≤ 0.05) between a specified predictors 
and an individual DTP category. For instance, we found 
that the occurrence of non-adherence was associated with 
medication experiences of a patient has. For example, for a 
unit increase in cost of drugs, the odds of non- adherence 
to medication increased by 0.52. For a unit increase in 
patient expectations of relief and not a cure, the odds of 

medication non-adherence increased by 0.21. The unit 
increased in coercing the patients to take medications, the 
odds of medication non-adherence increased by 0.31, and 
the unit increase of wrong belief that they could stop taking 
medications when the disease was under control, the odds of 
medication non-adherence increased by 7.74. 

We also found out that the occurrence of needs additional 
drug was associated with clinical characteristics of a patient 
has. For example, the odds of getting an additional drug were 
0.48 times among patients with more than 72 months of 
T2DM compared to those with less than 72 months of T2DM. 
Similarly, the odds of having a needs additional drug were 3.8 
times higher among patients who took furosemide compared 
to those who did not.

Additionally, we found in this study that low dosage 
of medication was associated with clinical characteristics 
of patients. For example, the odds of under-dosage were 2 
times higher in females as compared to male counterparts. 
In addition, the odds of under-dosage were 0.66 times 
higher in those who were earning less than shillings 5000 
compared to those who earned higher than that. Similarly, 
the odds of under-dosage were higher among those who had 
poor controlled blood pressure compared to those who did 
not; while the odds of to low dosages were higher among 
those who had poor controlled glycemic levels using 2-hour 
postprandial test.

Dependent variable Predictor variable COR (95%CI) P-Value

Non-adherence

Cost of drugs 0.52(0.29-0.96) 0.037
Patient expectations 0.21(0.11-0.43) <0.001

Compelled to take medications 0.31(0.16-0.59) <0.001
Stopping when condition is under control 7.74(3.26-18.39) <0.001

Needs additional drug 
Duration of T2DM 0.48(0.25-0.92) 0.026*

Furosemide 3.78(1.42-10.04) 0.008*

Dosage too low

Sex 2.04(1.01-4.12) 0.046
Monthly income 0.66(0.49-0.87) 0.003*

Poor blood pressure control 2.42(1.20-4.88) 0.013*
2-hours postprandial test 5.21(2.65-10.24) <0.0001*

COR=Crude Odds Ratio; CI=Confidence Interval; *statistically significant result; T2DM=Type 2 Diabetes Mellitus.
Table 3: Bivariate logistic regression for Different DTPs and various predictors.

Multivariate analysis conducted, identified key 
predictors of non-adherence, needs for an additional drug 
and dosage too low as shown in table 6. The study found 
out that there was no association between non-adherence 
and patients who perceived cost of medications because it 
lost significance on adjusting for confounding by patient’s 

expectations and being forced to take medications and 
stopping to take when condition is under control. However, 
the odds of having medication non-adherence among patients 
who had expectations of relief and not a cure were 0.24 times 
(AOR=0.11-0.56; 95% CI: p=<0.001) compared to those with 
expectations of cure. Moreover, patients compelled to take 

https://medwinpublishers.com/OAJPR/
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medications had 0.28 times the odds (AOR=0.12-0.67; 95% 
CI: p=<0.001) of being non-adherent compared to those 
not compelled. Also the odds (AOR=2.64-18.51; 95% CI: 
p=<0.001) of non-adherence amongst those who believed 
that they could stop taking medications when the disease 
was under control was 6.99 times the odds of non-adherence 
amongst patients who believed that they needed to take their 
medicines in the absence of any symptoms. Similarly, the 
odds of getting an additional drug were 0.48 times among 
patients with more than 72 months of T2DM compared to 
those with less than 72 months of T2DM. 

Additionally, patients taking furosemide had 4.71 
times the odds (AOR=1.72-12.89; CI: P=< 0.003) of being 
prescribed an additional drug compared to those who had 
none. Based on this analysis, patients with no income had 
0.64 times the odds (AOR=0.47-0.89; 95% CI: P=<0.007) of 
receiving dosage too low as compared to those who were 
earning. Similarly, for a unit increase in poorly controlled 
blood pressure, the odds of under-dosing increased by 2.76 
(95% CI 1.26-6.09, p=0.012). Additionally, for a unit increase 
in poorly controlled blood sugars using 2 hours’ postprandial 
test, the odds of under-dosing increased by 4.78 (95% CI 
2.19-9.52, p=< 0.001).

Dependent variable Predictor variable AOR (95%CI) P-Value

Non-adherence
Patient expectations 0.24 (0.11-0.56) 0.001*

Compelled to take medications 0.28 (0.12-0.67) <0.001*
Stopping when condition is under control 6.99 (2.64-18.51) <0.001*

Needs additional drug
Duration of T2DM 0.39 (0.19-0.78) 0.007*

Furosemide 4.71 ( 1.72-12.89) 0.003*

Dosage too low
Monthly income 0.64 (0.47-0.89) 0.007*

Poor blood pressure control 2.76 (1.26-6.09) 0.012*
2-hours postprandial test 4.57 (2.19-9.52) <0.0001*

AOR=Adjusted Odds Ratio: CI=Confidence Interval; *statistically significant result; T2DM=Type 2 Diabetes Mellitus;
Table 4: Multivariate analysis of independent predictors and DTPs in the study population.

Discussion 

The goal of the study was to describe the characteristics 
and predictor factors of DTPs in patients with both T2DM 
and CVD followed up at KNH in Sub-Saharan Africa. These 
findings revealed that review of systems and complete 
physical examination was important to identify any drug-
related adverse events, untreated and poorly managed 
cardiovascular and diabetic complications, which were 
classified as a prescriber-related DTPs. In this study, ninety 
two (51%) participants had severe daytime malaise which 
is one of the signs of chronic uncontrolled DM especially in 
patients with obesity [18]. Chronic malaise is not usually 
recognized as a key problem amongst patients with both 
T2DM and CVD.

Almost a half (44.4%) of the patients complained of 
weight gain, which could have been an adverse drug reaction 
of sulphonyl-ureas, thiazolidinediones and insulin. This 
finding showed similar results with a study done in USA [19]. 
This study also reported bladder dysfunction secondary 
to poor glycemic control in at least a third (36.1%) of our 
patients which correlated with studies done in USA [18,19]. 

In our study it was revealed that HbA1c were rarely 
monitored which correlated with the studies done in KNH 

and yet the relationship between HbA1c and microvascular 
complications are well established [20]. Under-dosing of 
antidiabetic as revealed in our study, which contributed 
to poorly controlled diabetes, was due to lack of pocket 
reference guidelines among KNH clinicians. A study by 
Professor English found that in many settings in Kenya, 
clinicians do not have access to treatment guidelines [21].

An unexpected finding was a high prevalence (44.5%) 
and symptoms of upper respiratory tract complains such 
as nasal congestion (14, 7.8%), and throat problems (5, 
5.6%) and coughing (30, 16.7%) and shortness of breath 
(29, 16.1%). A possible explanation was the cold climate 
over the month of June and July under which the study 
was conducted. The high prevalence of higher respiratory 
complains highlight the need for prophylaxis with influenza 
and pneumococcal vaccines among elderly patients [22-24].

Serious unmet medication needs were, need for 
pneumococcal vaccinz, lack of antiplatelet therapy and 
hypolipidemic agents, and need for additional medication 
for better control of hypertension and diabetes [2,9,24-28]. 
These include SGLT2 inhibitors, which have a novel insulin-
independent mechanism and are preferred to lower elevated 
plasma glucose level. Poorly controlled hypertension was 
unmet need in our study. Limitation of existing guidelines in 

https://medwinpublishers.com/OAJPR/
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our settings is that they are based on Caucasian populations 
who tend to respond better to existing antihypertensive 
drugs such as ACEI [29]. 

Local guidelines need to be developed to identify 
combinations that are effective in African populations 
[30]. Dosages were considered too low if glycemic or 
cardiovascular goals were not attained. The high prevalence 
of under-dosage in the study site could be due to lack of 
published dosing guidelines and inter-patient variation in 
drug response, which was beyond the scope of the present 
study. The key reasons for non-adherence provided by the 
patient was failure to understand the instructions (30, 
16.7%). This showed that patients never received adequate 
counseling on the use of their medication [9]. The other 
cause of non-adherence was patients preferring not to 
take medications (24, 13.3%) because they simply disliked 
them. In many settings all-over the world, patients view 
medication taking as ‘interruptive, discouraging, frustrating, 
confusing, and tiring [4]. These findings highlight the need 
for medication management as a solution to non-adherence. 

Our observation, after logistic regression was done, is 
that, patient expectations, coercion to take medications, and 
belief that stopping to take medications when the condition 
is under control, were significant predictor of non-adherence. 
Similarly, duration of T2DM and furosemide were significant 
predictors of needs for an additional drug. Additionally, 
monthly income, poor blood pressure control, and 2 hours’ 
postprandial test were significant predictors of dosage too 
low. The greater the expectation for a cure, the greater they 
misunderstood their illness and the greater the chance for 
non-adherence [31,32]. Additionally, the greater the coercion 
to take medications from relatives, the greater the patients 
could adhere to their medications. This observation adds 
support to the concept of DOT (Directly Observed Therapy) 
in TB program [32]. Furthermore, the greater the belief of 
stopping to take mediations when the condition is under 
control the higher the patients would get non-adherent. To 
improve adherence among these patients, the pharmacist 
should provide reassurance and information to patients and 
thus improve adherence [3,33]. 

Our findings also observed that the greater the duration 
of illness (more than 72 months), the greater the developed 
self-care skills in a patient and the lesser the need for an 
additional drug [33]. Additionally, patients with T2DM and 
CVD using furosemide as an antihypertensive, may need an 
additional drug to manage hypertension because of its short 
duration of action [34,35]. Our findings on the associations 
between too low dosage and the presence of increased 2-hour 
post prandial test, poor blood pressure control and lack of 
income corroborate findings reported by other researchers 
[35-38].

Our study had several limitations. First, cross sectional 
design cannot be used to determine the causal relationships. 
For future research, our study should be seen as exploratory 
to benchmark interesting hypothesis [39-45]. Secondly, the 
data collection tool was not well designed to capture data on 
all possible types of ADRs. Thirdly, there were inadequate 
documentation of other types of CVD other than hypertension 
in the study site. Therefore, most patients captured were 
hypertensive patients. Lastly, the study was limited to T2DM 
and CVD patients only and therefore, the findings may not 
be generalizable to other chronic conditions. Our study 
concluded that
•	 Patients with both comorbidities were most likely to be 

non-adherent, 
•	 Patients require an additional drug, and receive dosage 

too low. 
•	 This current study will assist pharmacy and health 

care workers in not only early patient’s beliefs and 
perceptions identification, but also guide in drug therapy 
problems identification, prevention, and management of 
patients with both comorbidities.
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