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ABSTRACT
Objective: To assess the economic burden associated with the management of type 2 
diabetes with complications from patients of the Eastern Regional Hospital’s Diabetic Clinic 
of the Eastern Region of Ghana. Methods: The study is a descriptive cross sectional cost-of-
illness study which was carried out in May, 2016 among 258 diabetes patients. Participants 
were selected by systematic random sampling and informed consent was signed. A 
pretested structured questionnaire was used for data collection. The data were entered 
into Epi-Info version 7 and analyzed using Microsoft Excel version 13 and STATA version 13. 
Kruskal-Wallis and Wilcoxon Rank Sum tests were used to determine statistical significance 
in cost difference. Total healthcare management cost was estimated and average cost 
determined. Intangible cost burden was analyzed using the 5-dimension Likert scale and 
the tertile descriptive statistics. Sensitivity analyses was conducted to test robustness of the 
cost estimates. Results: About 68% (n=175) of type 2 diabetes patients with complications 
were above 55 years. The estimated total healthcare management cost was US$9,980.62, 
with direct healthcare management cost constituting about 94%. The average healthcare 
management cost was US$38.68 (95% CI: 5.53-71.84). Patients on treatment for 5 years and 
above incurred significantly higher direct cost compared to those below 5 years, US$40.03 
± 40.71 (p<0.05). Patients incur moderate intangible cost burden. There was no statistically 
significant relationship between intangible cost burden and all the socio-demographic 
characteristics of patients. Conclusion: The findings suggest considerable economic burden 
associated with healthcare management of type 2 diabetes with complications, particularly 
in the elderly. The longer a patient stays with the disease, the significantly higher average 
direct cost incurred per month. Diabetes prevention strategies and, patient’s regular physical 
activities and proper dietary plan are highly recommended.

Introduction

Non-communicable diseases (NCDs) will 
become the leading cause of mortality worldwide 
by 2030 [1]. Non-communicable disease burden 
is now among the top five diseases which poses 
severe economic risk globally [2]. It leads to 
substantial economic losses in developing 
economies as a result of reduced productivity 

due to lost work hours, sub-optimal performance 
through physical and psychological problems, 
early retirement, reduced life expectancy and 
death [3,4]. Non-communicable diseases and 
for that matter diabetes contrary to popular 
view, disproportionally affect the poor who are 
most vulnerable to disease complications and 
mortality [5]. In Ghana, diabetes was among 
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the top three NCD of Out-patient Department 
(OPD) cases, increasing from 39,789 in 2005 to 
156,076 in 2010 [5]. 

Diabetes is a chronic, metabolic and progressive 
disease that affects the body’s ability to use the 
energy found in food. Uncontrolled diabetes 
over time causes hyperglycemia which leads to 
complications. The global prevalence of type 
2 diabetes has risen substantially over the past 
few decades [6]. Complications associated with 
diabetes can be divided into micro vascular and 
macro vascular. Micro vascular complications 
occur due to damage to the small blood 
vessels whereas that of macro vascular occurs 
due to damage to larger blood vessels. Micro 
vascular complications involve damage to eyes 
(retinopathy) leading to blindness; kidneys 
(nephropathy) leading to renal failure; and nerves 
(neuropathy) leading to impotence. Macro 
vascular complications include cardiovascular 
such as heart attacks, strokes and severe foot 
disorders (foot ulcer) leading to amputation. 
The severe micro vascular and macro vascular 
complications due to diabetes mellitus has major 
implications for public health [7].

Diabetic neuropathy is one of the most common 
and problematic complication of diabetes 
mellitus which leads to severe morbidity, 
mortality, and a huge economic burden [7,8]. 
Most significant contribution to diabetes 
patients’ neuropathy morbidity is complications 
of the feet [9]. There is significantly long-term 
disability and premature mortality associated 
with foot ulceration and infection [10,11]. 
Other complications includes emotional distress 
[12], stroke [13], neural damage, foot ulcer, 
heart attack, kidney damage and blindness [6], 
and reduced life expectancy [14]. Furthermore, 
apart from these complications, the disease 
is often associated with certain comorbidities 
[15]. Diabetes, especially complicated diabetes 
is associated with great economic burden for 
patients, families, and society [16], these include 
direct, indirect and intangible costs [12,14,17-
19]. Diabetes patients with both micro vascular 
and macro vascular complications spend a total 
management cost of up to two-and-half times 
more compared to those without complications 
[20]. 

The cost-of-illness approach used in this study, 
measures costs associated with ill-health by 
categorizing into direct, indirect and intangible 
costs [21]. This approach has been used in 
numerous studies such as the estimation of 

outpatient care costs of type 2 diabetes mellitus 
[22]; estimation of cost of allergic rhinitis 
[23]; estimation of household costs of mental 
health care [24]; and estimation of the health 
facility cost of buruli ulcer wound treatment 
[25]. Reasonable number of studies have been 
conducted in developed countries on the cost 
of type 1 diabetes, however, studies on type 2 
diabetes though prevalent are scarce. This study 
applied the cost-of-illness approach to estimate 
the economic burden of the management of type 
2 diabetes among patients with complications 
receiving care in the Eastern region of Ghana. 

Research design and methods 

 � Study design 

This is a descriptive cross sectional cost-of-illness 
study, which was carried out May 2016 in the 
New Juaben Municipal of the Eastern Region of 
Ghana. The Municipality is one of the twenty-
six districts in the region, and has a population of 
159,369 (about 52% female and 48% males) with 
a growth rate of 2.6% [26]. The regional capital is 
Koforidua which has the largest population. The 
economic activities in the municipality are agro-
based (about 28%), industry (27%) and service 
(45%). There are various health facilities in the 
municipality. The Eastern Regional Hospital, the 
study site serves as a referral specialist hospital 
offering specialist medical and surgical care. 
One of the five major causes of Out-Patients-
Department (OPD) attendance at the hospital 
was diabetes. The Eastern Regional Hospital’s 
Diabetic Clinic is the biggest in the region and 
caters for about 140 patients a week. Payment 
for health service delivery is both by insurance 
(national and private) and out-of-pocket. About 
92% of diabetes patients were registered with the 
National Health Insurance Scheme [26].

 � Study population

Patients with type 2 diabetes with complications 
were recruited using a systematic random 
sampling technique as shown in FIGURE 1. The 
hospital’s Diabetes Patients Register was used as 
the sampling frame with estimated registered 
diabetes patients of 560. Out of the master 
register, a list of type 2 diabetes patients with 
complications was compiled and their unique 
identification numbers were sorted in ascending 
order in Excel. The estimated study sample size 
was 258. The first patient was randomly selected, 
then subsequently, using an estimated sample 
interval of 2, all the other samples were selected. 
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The inclusion criteria were diabetes patients aged 
over 18 years with complications. The reason 
for the age threshold was to mitigate inclusion 
of unemployed patients. Thus, 258 diabetes 
patients with both micro vascular and macro 
vascular complications were sampled for the 
study. 

 � Data collection

Structured close-ended questionnaire was used 
for data collection. Data collected included 
demographics of type 2 diabetes patients with 
complications and costs (i.e., direct, indirect 
and intangible). Prior to data collection, Ethical 
approval was sought from the Ghana Health 
Service Ethics Review Committee (Ethical 
Approval–ID No: GHS-ERC: 13/12/15). 
Permissions were sought from the Eastern 
Regional Health Directorate, New Juaben 
Municipal Health Directorate and Eastern 
Regional Hospital Administration. Informed 
consent was obtained from sampled patients and 
they were assured of confidentiality and privacy 
before their participation in the study.

 � Cost analysis

The data were entered into Epi-Info version 7. All 
cost analysis was carried out in Microsoft Excel 
version 13, and from the patient perspective. 
STATA version 13 was used to determine 
relationship between cost components and 
patients’ characteristics. Kruskal-Wallis and 
Wilcoxon Rank Sum tests were used to determine 

statistical significance in cost difference. P-value 
of less than 0.05 was considered significant. All 
the patient healthcare management cost estimates 
were costs incurred by patients within the month 
of the study. TABLE 1 provides details of the 
cost analyses. One-way and multi-way sensitivity 
analyses were carried out by varying critical costs 
components of the study (i.e., medications and 
wages) to test robustness of the cost estimates 
[27]. The cost of medicines and wages were 
varied by 3%. 5% and 7% similar to a study on 
household cost of seeking diabetes healthcare in 
Ghana [28]. Wage rate and medicine cost were 
selected due to uncertainty and variation in the 
cost data obtained.

Results

The response rate was 100%. TABLE 2 shows 
that majority of the patients were aged 55 years 
or more with the mean age of 58 years (95% 
CI: 45-71). About 80% (n=207) of the patients 
were women, and 61% (n=158) had had primary 
school education. About 53% (n=137) of the 
patients were not married, and 52% (n=72) 
of them were employed, of which, 54% were 
traders. Seventy-one percent earned an average 
income of less than US$150. 

 � Study diabetes patients’ health status 
and management

The mean number of years that study patients 
had been diagnosed with diabetes was 8 years 

Figure 1. Study design and sampling of study population.



RESEARCH ARTICLE

Diabetes Manag (2017) 7(5)370

Amon, Aikins

(95% CI: 1-15). Majority of patients (80%) 
had their fasting blood sugar level above normal 
level of 6.1 mmol/dL with the mean fasting 
blood sugar level at 9.1 mmol/L (95% CI: 
5.1-12.9). The studied patients had a wide-
ranging complications, both micro vascular 
and macro vascular. Over 65% (n=169) of the 
patients had multiple complications (averagely 
2 complications per patient). These included 
retinopathy, neuropathy, nephropathy, foot 
ulcer, dyslipidemia, skin condition, brain 
disorder, swollen/burning feet etc. Furthermore, 
more than two-third of the diabetics had 
hypertension (TABLES 3 and 4).

The top ten most frequently used drugs 
by studied patients were Metformin, 
Glibenclamide, Acetylsalicylic Acid, Insulin, 
Cetirizine, Losartan, Nifedipine, Amlodipine, 
Lisinopril+Hydro and Simvastatin (TABLE 3). 
Amongst these, Metformin and Glibenclamide 
were the generic and commonly used drugs, and 
together with insulin accounted for most of the 
direct medical cost. Generally, about half of the 
patients (51.2%) were insulin dependent in the 

hospital. For several years now, the main diabetes 
management regime for type 2 diabetes patients 
at the study hospital include oral medication, 
exercise, dietary plan and insulin injection. 
Typically, type 2 diabetes patients unlike type-
1 patients are non-insulin dependent at initial 
stages of the illness. However, insulin therapy 
often becomes necessary when oral hypoglycemic 
agents are no longer effective. Reasons ascribed 
to the phenomenon by hospital management 
were: (1) it is the hospital’s standard practice to 
use insulin to normalize severely high glucose 
levels of type 2 diabetes patients; (2) patients’ 
resistance to medication over time (e.g. the 
average years patients had been diagnosed with 
type 2 diabetes in this study was 8years); and (3) 
to supplement patients medication in order to 
keep glucose at normal levels and prevent further 
complication risk. 

Diabetes patients generally pay for health 
services both by insurance (national and private) 
and out-of-pocket. Medications used by patients 
generally were available, and majority of them 
(97%) were National Health Insurance Scheme 

Table 1. Cost analysis of complicated type 2 diabetes healthcare management.
Cost type Cost component Cost Estimation Approach

Direct

Medical

Medicine: This was calculated by summing the cost incurred on drugs by patients.
Consultation: This was calculated by summing the cost incurred on consultation and registration 
by patients.
Diagnostics: This was calculated by summing the cost incurred on laboratory tests by patients.
Other treatments cost: This was calculated by summing the cost incurred on other treatments by 
patients.
Total medical cost: This was estimated by summing the cost incurred by patients on medical 
consultation, diagnostic test, other treatments and medication due to their diabetes disease.

Non-medical

Travel: This was calculated by summing the travel costs incurred by the patients when travelling to 
and from the hospital.
Diet: This was calculated by summing the costs incurred by patients on food, drinks etc.
Miscellaneous: This was calculated by summing other costs (e.g. phone calls made during 
treatment) incurred by the patients on other items due to the diabetes disease.
Total non-medical cost: This was estimated by summing the cost incurred by patients on travel, 
diet and other miscellaneous costs due to their diabetes disease.

Total direct cost This was the summation of the medical and non-medical costs.

Indirect

Productivity losses 
due to health care 
seeking

Suhrcke et al’s human capital approach was used to estimate the productivity loses by patients 
[21]. This was sum of hours spent seeking healthcare by patient (travel, waiting and treatment 
times) 

Other productivity 
losses

This was sum of total number of other productive work days lost to patients due to diabetes 
management activities other than healthcare seeking.

Total indirect 
valuation

The total hours productivity losses (i.e., seeking health care and other productivity losses) was by 
multiplying by the average hourly earnings (i.e. US$2.05 per day).

Total management 
cost This was the summation of the total direct and total indirect costs.

Intangible Composite intangible 
cost

The composite intangible cost was obtained from responses to 5-dimension Likert scale questions 
in relation to physical pain, psychological pain, social relationship, functional limitation and quality 
of life. The aggregated score from the 5 dimensions were categorized into ‘low’ (13-30), ‘moderate’ 
(31-47) and ‘high’ (48-65) using the descriptive statistics tertile approach. Fisher’s exact test was 
conducted to determine association between intangible burden and patient sex and age.
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(NHIS) subscribers. However, the NHIS’s 
reimbursement fee paid for some diabetes 
medications was lower than the actual cost [26]. 
Hence, patients were made to pay for the price 
difference – up to about 20% of some expensive 
drugs, for example insulin.

 � Direct and indirect costs

TABLE 5 shows that the estimated total monthly 
management cost of complicated type 2 diabetes 
was US$9,980.62, with direct healthcare 
management cost constituting about 94% of 
this total cost. Of the direct cost, medical cost 

Table 2. Socio-demographic characteristics of study patients.

Item 
Diabetes patients (N=258)
N %

Age (years)
<35 14 5.5
35-44 15 5.8
45-55 54 20.9
>55 175 67.8

Sex
Men 51 19.8
Women 207 80.2

Educational level
No education 49 19.0
Primary 158 61.2
Secondary 24 9.3
Tertiary 27 10.5

Marital status
Married/living together 121 46.9
Not married 137 53.1

Employment status
Employed 133 51.6
Unemployed 125 48.4

Occupation1
Trading 72 54.1
Farmer 25 18.8
Other 36 27.1

Average monthly income (from all sources)2
≤ US$150 183 70.9
> US$150  75 29.1
1=Sample size of 133
2=US$1.00 equivalent to GHS3.90 (Bank of Ghana average monthly interbank exchange rate, June 2016)

Table 3. Complications of type 2 diabetics and drugs used.

Complication Diabetics (n=258) Number 
(%)

Drugs commonly used to manage type 2 diabetes and 
related complications

Microvascular

Insulin; Glibenclamide Tab; Metformin Tab; Pioglitazone 
Tab; Glimepiride; Acetylsalicylic Acid Tab; Losartan Tab; 
Nifedipine Tab; Amlodipine Tab; Lisinopril + Hydro Tab; 
Methylodopa Tab; Simvastatin; Spironolactone Tab; 
Erythromycin Tabs; Furosemide Tab; Atenolol; Amoxicillin 
Clavulanic acid; Cetinzine Tab; Bendroflume; Clotrimazole; 
Fluconazole; Miconazole; Cefuroxime; Mefedipin Tab; 
Tramadol; Allopurinol; Diazepan; Spironolactone tab; 
Clindemycin Caps; Omeprazole; Wartarin; Cuprofloxacin 
etc.

Retinopathy 124 (48.1)
Neuropathy 126 (48.8)
Nephropathy 8 (3.1)
Macrovascular
Hypertension 177 (68.6)
Foot Ulcer 13 (5.0)
Brain Disorder 31 (12.0)
Dyslipidemia 54 (21.0)
Other conditions
Swollen/burning feet 14 (5.4)
Hearing impairment 18 (7.0)
Skin condition 36 (14.0)
Severe body pains 10 (3.9)
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makes up about 83%. The dominance of medical 
cost was largely due to medicines cost. Indirect 
healthcare management cost was about 6%. The 
mean total monthly healthcare management 
costs were US$38.68 (95% CI: 5.53-71.84). 
The total productive days lost by employed type 
2 diabetes patients was 304 days, with an average 
productive lost days of 3 days in a month. About 
52% of the productivity days lost was due to 
seeking health care (i.e., travel, waiting and 
consultation time). Overall, medical cost was 
more than 7 times the non-medical cost and 

13 times that of the indirect cost. As shown in 
TABLE 6, patients on treatment for 5 years and 
above incurred significantly higher direct cost 
compared to those below 5 years, US$40.03 ± 
40.71 (p<0.05) (p<0.05). There was statistically 
significant difference in the indirect cost in 
relation to age (p<0.001) and employment status 
(p<0.001). Furthermore, employed patients 
incurred significantly higher total cost compared 
to those unemployed (p<0.05).

Sensitivity analysis conducted showed a change 
of +2.0%, +3.3% and +4.6% in total healthcare 

Table 5. Estimated healthcare management cost of complicated type 2 diabetes care (US$).

Cost type Cost component
Type 2 Diabetes patients

Total Cost Cost profile (%)Men
(n=51) Women (n=207)

Direct cost

Medical cost
Consultation  256.41  1,056.41 1,312.82 13.1
Laboratory tests  82.00  317.69  399.69 4.0
Medicines  1,152.31  5,371.56 6,523.86 65.4
Sub-total:  1,490.72  6,745.66 8,236.38 82.5
Non-medical cost
Travel  164.46  515.00  679.46 6.8
Food  77.49  304.87  382.36 3.8
Miscellaneous  20.51  37.56  58.08 0.6
Sub-total:  262.46  857.44 1,119.90 11.2
Total direct cost  1,753.18  7,603.09 9,356.27 93.7

Indirect Cost 2

Productivity lost in seeking health care (hours): 
Travel time  12.52  33.55  46.07 0.5
Waiting & consulting time  65.04  215.79  280.83 2.8
Productivity lost due to absenteeism (hours):  106.67  190.77  297.44 3.0
Total indirect cost  184.23  440.11  624.34 6.3

Total healthcare management cost  1,937.41  8,043.20 9,980.62 100.0

1 – US$1.00 equivalent to GHS3.90 (Bank of Ghana average monthly interbank exchange rate, June 2016) 

2 - National minimum wage per day of GHS8.00 was used to value lost productivity (Ministry of Finance, June 2016)

Table 4. Multiple complications of type 2 diabetics.

Number of 
Complication(s)

D i a b e t i c s 
(n=258)
Number (%)

Other conditions with type 2 diabetes

1 89 (34.5) Hypertension; Retinopathy; Neuropathy; Nephropathy; Foot Ulcer; Skin condition; Dyslipidemia; 
Swollen/burning feet; Severe body pains

2 68 (26.4) Hypertension; Retinopathy; Neuropathy; Nephropathy; Foot Ulcer; Skin condition; Brain disorder; 
Dyslipidemia; Hearing impairment; Swollen/burning feet

3 58 (22.5) Hypertension; Retinopathy; Neuropathy; Nephropathy; Foot Ulcer; Skin condition; Brain disorder; 
Dyslipidemia; Hearing impairment; Swollen/burning feet; Severe body pains

4 29 (11.2) Hypertension; Retinopathy; Neuropathy; Nephropathy; Foot Ulcer; Skin condition; Brain disorder; 
Dyslipidemia; Hearing impairment; Swollen/burning feet; Severe body pains

5 10 (3.9) Hypertension; Retinopathy; Neuropathy; Skin condition; Brain disorder; Dyslipidemia; Hearing 
impairment

6 4 (1.6) Hypertension; Dyslipidemia; Retinopathy; Neuropathy; Neuropathy; Skin condition; Brain disorder; 
Foot Ulcer

Average number of complications per patient= 2
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management cost with variation in medicine 
costs by 3%, 5% and 7% respectively. Changes 
in wage rates, also yielded percentage change 
of +0.2, +0.3 and +0.4 respectively in total 
healthcare management cost. Furthermore, 
concurrent variations in both medicine and 
wage rate by 3%, 5% and 7% resulted in +2.1%, 
+3.6% and +5% changes in total healthcare 
management cost respectively. 

 � Intangible cost

FIGURE 2 shows that about 59% of the patients 
incurred moderated intangible cost, which was 
slightly higher in women (59%). About 35% 
of the patients also reported incurring low 
intangible cost, which was slightly higher in men. 

Finally, about 6% of type 2 diabetes patients 
with complications endured high intangible cost 
which was reported fairly equal in both sexes. 
There was no statistically significant difference in 
intangible burden and all the socio-demographic 
characteristics of studied type 2 diabetes patients 
suffering complications.

Discussion

This study provides an assessment of the 
economic burden of managing type 2 diabetes 
with complications in Ghana. The study result 
suggests that complicated diabetes were more 
prevalent among females and the elderly. The 
estimated total management cost of type 2 

Table 6. Relationship between mean cost and patients’ characteristics.

Characteristic
Direct Cost Indirect Cost Total Cost

Mean ± SD
(US$) p-value Mean ± SD

(US$) p-value Mean ± SD
(US$) p-value

Sex**

Male 34.38 ± 20.44
0.83

3.61 ± 5.66
0.07

37.99 ± 20.42
0.61

Female 36.73 ± 35.42 2.13 ± 4.21 38.86 ± 35.41

Age***

< 35 30.78 ± 21.99

0.48

3.88 ± 6.24

<0.001*

34.66 ± 22.65

0.84
35-44 28.15 ± 12.82 8.41 ± 11.44 36.56 ± 14.36

45-55 34.25 ± 17.21 2.86 ± 3.25 37.11 ± 18.17

>55 38.02 ± 38.14 1.65 ± 3.18 39.67 ± 38.27

Marital Status**

Married 36.17 ± 21.25
0.29

3.05 ± 5.58
0.06

39.22 ± 21.97
0.17

Unmarried 36.35 ± 40.71 1.86 ± 3.10 38.22 ± 40.63

Educational Level***

No education 33.10 ± 18.02

0.91

2.04 ± 3.02

0.52

35.32 ± 18.81

0.95
Primary 36.91 ± 38.78 2.80 ± 5.42 39.71 ± 38.92

Secondary 36.73 ± 25.30 1.96 ± 2.51 38.69 ± 25.14

Tertiary 37.52 ± 22.04 1.28 ± 1.77 38.80 ± 21.95

Employment Status**

Employed 36.16 ± 42.06
0.34

4.69 ± 5.44
<0.001*

40.85 ± 22.15
0.003*

Unemployed 36.16 ± 21.87 0 36.16 ± 42.05

Monthly income (USD)**

≤ 150 34.43 ± 19.83
0.95

2.73 ± 4.32
0.59

37.16 ± 20.63
0.67

>150 35.94 ± 23.58 3.32 ± 6.05 39.25 ± 23.27

Length of treatment (Years)**

≤ 5 32.12 ± 19.58
0.03*

2.61 ± 4.80
0.21

34.73 ± 20.19
0.04

>5 40.03 ± 40.71 2.27 ± 4.38 42.30 ± 40.75

* Significant level at p<0.05
**Wilcoxon Rank Sum test used to determine significant difference in costs distribution
*** Kruskal-Wallis test used to determine statistical significant difference in costs distribution
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diabetes with complications was about US$9,981 
with direct management cost representing about 
94% of the total healthcare management cost. 
Type 2 diabetes patients suffering complications 
averagely spent about US$39, and most of them 
endure moderate intangible cost burden. Other 
studies have also shown that type 2 diabetes is 
more prevalent among the elderly in Canada and 
the USA respectively [29,30].

Similar to previous studies, the direct cost of type 
2 diabetes patient healthcare formed a greater 
portion of the total cost of patient healthcare 
[3,31]. The main cost driver of the direct cost was 
medication in this study. Patients on treatment 
for 5 years and above incurred significantly 
higher direct cost burden compared to those 
below 5 years, US$40.03 ± 40.71 (p<0.05). 
Findings from other studies concluded that the 
direct cost of diabetes healthcare constituted a 
lesser proportion of the total cost [17,32]. The 
differences may be due to estimation prevalence 
approaches, geographical differences and the 
scope of costs considered in these two studies. 
Due to the chronic and complex nature of the 
disease, diabetes patients may either be unable 
to work or effectively work as they could prior 
to the onset of the disease [33]. Thus, diabetes 
management leads to a considerable increase 
in absenteeism. The study findings revealed 
that diabetes patients with complications 
averagely lost about 3 working days in a month 
due to work absenteeism. The total indirect 
healthcare management cost estimated was 
about US$624 per month, which translates 
into about US$7,492 annually. Valued work 
absenteeism alone constituted approximately 
48% of the total indirect cost and 3% of total 
healthcare management cost. Furthermore, the 
difference in indirect cost in relation to age and 
employment status was statistically significant 

(p<0.001). Employed patients incurred 
significantly higher total cost compared to those 
unemployed (p<0.05), apparently because they 
were gainfully employed and thus lost higher 
valuable productive work days. Findings of this 
study corroborates other report which showed 
that valued indirect cost formed less than half of 
the total cost of diabetes healthcare management 
cost [3,31].

Those with diabetes (especially with 
complications) are twice more likely to 
suffer depression compared to those without 
diabetes [34]. Other studies reported that 
intangible burden suffered due to diabetes 
contributes significantly to the overall cost 
burden [17,34]. Majority of diabetes patients 
(with complications) suffer various degrees of 
intangible burden ranging from moderate to 
high in relation to physical pain, psychological 
pain, social relationship, functional limitation 
and quality of life [35,36]. Findings of this study 
corroborates a WHO report which observed that 
management of the diabetes disease especially 
by insulin injection may be inconvenient and 
psychologically stressful [33]. There was no 
significant relationship between intangible cost 
and age as well as sex (p>0.05). 

This study has limitations. (1) The study focused 
on diabetes patients with identified complications 
which formed a small subset diabetes patients; (2) 
all costs are not accounted for such as caregivers 
and other non-medical costs to the families; (3) 
the time analysis was limited and focused on 
only a month of care; (4) productivity losses due 
to presenteeism and costs of premature mortality 
were not considered in the estimation of indirect 
cost; and (5) intangible cost were not valued in 
monetary terms. However, notwithstanding all 
these limitations, the study results can be used to 

Figure 2. Intangible cost of diabetes by sex.
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inform evidence-based policy setting for NHIS 
tariffs on diabetes, and other pricing works in the 
health sector, since cost is one of the important 
ingredients in policy formulation.

Conclusion 

Generally type 2 diabetes with complications 
are predominant among the elderly and their 
health care management poses considerable 
economic burden to patients. The direct 
healthcare management cost is often higher than 
the indirect cost due to medication cost. In order 
to reduce the economic burden to patients, it is 
recommended that diabetes healthcare services 
should be further decentralized to all lower level 
health facilities, and patients be encouraged to 
undertake regular physical activities and hobbies. 
Additionally, patients must be encouraged to 
enroll onto health insurance schemes. This 
would help eliminate or substantially reduce 
health expenditure associated with diabetes 
complications management. Furthermore, in 
order to reduce the burden of direct medical cost 
on patients, health insurance schemes should 

cover the full cost of diabetes drugs including 
insulin.
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