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Abstract

Introduction

Diabetes mellitus is a complex disease that affects many organ systems, leading to con-

cerns about deteriorating population health status and ever-increasing healthcare expendi-

ture. Many people with diabetes do not achieve optimal glycaemic control and other

metabolic indices, leading to a heightened risk of developing complications. Adequate

knowledge of diabetes complications is a prerequisite for risk-factor reduction and preven-

tion of the consequences of the disease. Therefore, this study aimed to evaluate the knowl-

edge of chronic complications of diabetes among persons living with type 2 diabetes

mellitus in northern Ghana.

Method

A descriptive cross-sectional study was conducted among 320 patients with type 2 diabetes

mellitus in northern Ghana. The consecutive sampling technique was employed to recruit

participants from September to November 2018. Data analysis was performed using IBM

statistical package for social science version 23. Descriptive statistics such as frequencies

and percentages were used. Both bivariate and multivariate logistic regression analysis

were employed to determine associations between knowledge of diabetes complications

and demographic/clinical characteristics of participants, at 95% confidence interval with sta-

tistical significance at P<0.05.

Results

The majority of participants (54.1%) had inadequate knowledge and 45.9% had adequate

knowledge of diabetes complications. The factors associated with inadequate level of

knowledge were female gender [AOR = 0.29 (95%CI: 0.14–0.56), p<0.001], older age [AOR

= 0.45 (95%CI:0.20–0.99), p = 0.049], primary education [AOR = 0.13 (95%CI: 0.03–0.51),

p = 0.004], no formal education [AOR = 0.16 (95%CI: 0.05–0.50), p = 0.002], rural dwellers
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[AOR = 0.50 (95%CI: 0.27–0.95), p = 0.033] and unknown family history diabetes [AOR =

0.38 (95%CI: 0.17–0.82), p = 0.014].

Conclusion

More than half of the studied population had inadequate knowledge of diabetes complica-

tions. Female gender, rural dwellers, and low education level were factors positively associ-

ated with inadequate knowledge of diabetes complications. A multisectoral approach is

needed, where the government of Ghana together with other sectors of the economy such

as the health, education and local government sectors work collaboratively in the develop-

ment of locally tailored diabetes education programmes to promote healthy self-care behav-

iours relevant for the prevention of diabetes and its complications.

Introduction

Diabetes mellitus (DM) is a complex disease that affects many organ systems, leading to con-

cerns about deteriorating population health status and ever-increasing healthcare expenditure

[1, 2]. It is recognised as one of the leading causes of death and disability worldwide [3]. In

2016, DM was the seventh leading cause of mortality globally with a projected 1.6 million

deaths directly caused by diabetes [4]. As of 2019, 463 million people had diabetes worldwide.

This figure is estimated to increase to 700.2 million by 2045 [5]. Around 80% of the global

surge is expected to happen in Africa [6]. Diabetes prevalence studies in Ghana have recorded

a marked increase. The earliest study in the 1960s reported 0.2% prevalence in a population of

Ghanaian men in Ho [7]. The crude prevalence of diabetes among the general population was

6.3% in the late 1990s in Accra and the age-adjusted prevalence and impaired glucose tolerance

were 6.1% and 10.7% respectively [8]. Type 2 diabetes mellitus (T2DM) accounts for 90% of all

cases [5].

Uncontrolled diabetes can lead to life-threatening complications including both micro and

macrovascular complications such as cardiovascular diseases, retinopathy, end-stage renal dis-

ease, and neuropathy [9]. The prevalence of diabetes and its complications is rising exponen-

tially in China [10], Ireland [11] and northern Africa [12]. In Ghana, the prevalence of

hypertention, retinopathy and neuropathy were 96.2%, 58.6%, and 60.5% respectively [13].

Diabetes-related health outcomes, treatment choices, care needs, and associated expenditures

are exacerbated by the presence of these complications existing in addition to T2DM [14]. Pol-

icymakers, healthcare professionals, and persons with diabetes are increasingly focused on

improving diabetes management, including achieving glycaemic control, lipid and blood lev-

els, and blood pressure targets, which have been shown to decrease some diabetes complica-

tions [2]. Although many of these efforts have focused on improving diabetes management

performance of healthcare providers [2], diabetes-related knowledge of patients is also criti-

cally important to achieve diabetes care targets and minimise complications.

Adequate knowledge is a major component of diabetes management. Increasing patients’

knowledge regarding DM and its complications has significant benefits concerning adherence

to treatment and reducing complications [15, 16]. Several studies have been done on knowl-

edge and management of diabetes across the globe [17–22]. Although some studies have been

conducted on diabetes-related knowledge in Ghana, a few have focused on assessing knowl-

edge on complications in particular [23, 24]. A recent study conducted among persons living

with T2DM at a district hospital in Ghana reported low level of knowledge on diabetes
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complications where only 13.1% had adequate knowledge [20]. Despite these studies, most

Ghanaians are still less knowledgeable about DM and its associated complications [25].

People with inadequate knowledge and low health literacy on diabetes complications will

likely have suboptimal glycaemic control and increased risk of getting complications as they

often have challenges understanding and following medical instructions [26]. Knowledge of

diabetes complications is relevant for early recognition of the warning signs and symptoms

necessary for the planning and implementation of appropriate preventive interventions to

avert or delay complications [27]. There is limited data on knowledge of chronic complications

of DM within the Ghanaian context [20]. Such data is important to policymakers and health-

care professionals for the development and implementation of appropriate clinical and public

health strategies aimed at controlling and preventing the consequences of the disease. There-

fore, this study aimed to evaluate the knowledge of chronic complications of diabetes among

persons living with type 2 diabetic mellitus in northern Ghana.

Methodology

Study design

A descriptive cross-sectional design was used to determine the knowledge of diabetes compli-

cations among persons living with T2DM in northern Ghana.

Study setting

This study was conducted at three government hospitals namely; Tamale Teaching Hospital,

Tamale West, and Central Hospitals in the northern region of Ghana. The Tamale teaching

hospital serves as a referral center for all the five regions of the north and some parts of the

Brono and Ahafo regions. The Tamale west, and central hospitals are secondary level facilities

and serve as referral centers for some districts in the region. These hospitals are located in the

Tamale metropolis, the administrative capital. Healthcare in the metropolis is provided by

public/private hospitals, health centers, clinics and traditional medicine clinics/traditional

healers. The metropolis is predominantly urban, however, some residents in adjoining rural

communities seek medical services in Tamale. Available health facilities in rural communities

include clinics, health centers, and community health planning and services (CHPS) providing

primary health services [28]. Due to financial challenges, and lack of equitable health services,

most rural residents including non-affluent urban dwellers often resort to traditional healers

or herbalist for their healthcare needs including treatment for diabetes [29].

Study population

The study population comprised all patients with T2DM registered with the outpatient diabe-

tes clinics at the three health facilities. The population of patients with T2DM in these hospitals

was estimated at 1800 for three months from clinical data. Patients who sought routine medi-

cal services at the outpatient endocrinology clinics of the selected hospitals were identified dur-

ing the study period. Participants were included in the study if they had; a diagnosis of T2DM

for at least one year, were aged 18 years and older, and attended the clinics for at least one

year. Patients with Type 1 DM and patients who had mental instability were excluded.

Sampling and sample size

The consecutive sampling technique was employed to recruit participants who reported to the

endocrinology clinics for routine medical services. The sample frame for the number of per-

sons with T2DM who visit the clinics of the selected hospitals was estimated at 1800 for three
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months. The sample size for the study was calculated using the formula for sample size deter-

mination by Yamane [30].

n ¼
N

1þ Ne2

Where n is required sample size.

N is the total population size which is 1800.

e is acceptable sampling error (0.05) at 95% Confidence Interval

By substitution:

n ¼
1800

1þ 1800ð0:05Þ
2
n ¼ 327

Hence, the sample size for the study = 327 participants. A 5% non response rate was calcu-

lated, increasing the sample size to 344.

Instrument

A structured instrument was used to obtain information from all the study participants. The

questionnaire was developed from the review of related litereature in the subject area [20, 31,

32]. It was divided into two sections. The first section involved questions that elicited informa-

tion on socio-demographic variables of participants including; age, gender, educational level,

occupation, duration of DM, type of treatment, residence, duration and regularity of clinic

visit, presence of complication and family history of diabetes. Information on complications

was obtained by self-report and subsequent review of participants medical records for confir-

matory diagnosis. The second section included questions that assessed participants knowledge

on complications of diabetes and the kind of complications they knew. Each question had one

correct answer from three answer choices. The answer choices for each question were “Yes”,

“No” and “Don’t Know”. The “Don’t know” option was included to minimise guesswork. The

participants’ responses were analysed as either correct or incorrect. One point was awarded for

each right response, and zero for each incorrect or “Don’t know response”. The mean knowl-

edge score was calculated and knowledge was categorised as either inadequate or adequate.

Participants who had a score of (<Mean– 1 SD) were coded as having inadequate knowledge

and scores that corresponded to (>Mean + 1 SD) were considered as adequate knowledge

[33].

Reliability and validity

The questionnaire was pre-tested among 25 patients with T2DM to ascertain its content and

clarity. Reliability coefficients ranging from 0.00 to 1.00, with higher coefficients indicating

higher levels of reliability was used to determine the validity and the reliability of the question-

naire. The reliability coefficients for all the questions were 0.901.

Data collection

The data collection team comprised of three nurses who were trained as research assistants

and supervised by the principal investigator. Participants were approached during the endocri-

nology clinic days of various hospitals to collect data. The objectives and procedures of the

study were explained to participants both in English and in the local dialect. Written informed

consent was obtained from each participant. The questionnaires were self-administered to par-

ticipants who could read and write in English. Participants who could not read nor write in

PLOS ONE Knowledge of chronic complications of diabetes among persons living with type 2 diabetes mellitus

PLOS ONE | https://doi.org/10.1371/journal.pone.0241424 October 28, 2020 4 / 14

https://doi.org/10.1371/journal.pone.0241424


English were assisted by the research assistants in terms of translating the questions into their

respective native languages. The research assistants received training on how to translate the

questions to ensure uniformity of interviews. The data collection spanned from September to

November 2018.

Data analysis

Out of the 344 participants invited, 14 declined participation and 10 participants’ medical rec-

ords were not available at the time of data collection. Therefore, a total of 320 patients partici-

pated in the study, resulting in a 93.0% response rate. The data entry and analysis were

performed using IBM statistical package for social science (SPSS) version 23. Descriptive statis-

tics such as frequencies and percentages were used. Bivariate logistic regression was used to

model the factors associated with participants knowledge on diabetes complications. Sex, age,

education, monthly income, residence, duration of diabetes, type of treatment, family history

of diabetes, duration of clinic visit, smoking status, were variables statistically significant in the

bivariate logistic regression model and were considered for the multivariable logistic model to

account for confounding effect. Both the bivariate and multivariate logistic regression model

were used to test the association between categorical variables to predict factors associated

with knowledge of diabetes complications. A P-value of less than 0.05 was considered statisti-

cally significant.

Ethical consideration

Ethical approval was obtained from the ethics review committee of the Kwame Nkrumah Uni-

versity of Science and Technology (CHRPE/AP/576/18). Permission was sought from the

management of the various hospitals. Confidentiality and anonymity of participants were

ensured as no personal identifiers were used in the study. Participation was voluntary and they

were free to participate or not and if they declined, it would not affect their regular care.

Results

Socio-demographic characteristics of respondents

As indicated in Table 1, the mean (SD) age of participants was 57.5 (11.67) years. The majority

of participants, 68.4% were women, 60.9% had no formal education and 43.4% were self-

employed. More than three-fourth of the participants (79.7%) had family support. About two-

thirds (70.3%) earned an income of less than GHS 500 each month. Nearly 74% lived in an

urban setting and 37.8% had diabetes for a period of 1 to 3 years. The majority of participants

(74.4%) were under oral hypoglycaemic treatment. A significant proportion of participants

(40%) had medically confirmed diabetes complication. More than half (55.6%) of participants

visited the clinic every 2 months and 43.8% visited the clinic monthly.

Knowledge of participants on complications of diabetes mellitus

The overall level of knowledge revealed that less than half, 45.9% of participants had adequate

knowledge of diabetes complications, and the remaining 54.1% had inadequate knowledge.

As indicated in Table 2, the knowledge of diabetes complications revealed that only 57.8%

of participants knew that diabetes could cause damage to the kidney. Most of them, 78.8%

knew that one could develop neuropathy as a result of diabetes. Less than half, 45.0% and

49.4% had knowledge that diabetes could cause retinopathy (blurred vision) and hypertension

respectively. Around 58.8% and 74.4% of the participants knew that heart diseases and diabetic
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Table 1. Socio-demographic characteristics.

Variable Frequency (N = 320) Percent (%)

Gender Male 101 31.6

Female 219 68.4

Mean age ± SD 57.52 ± 11.67

Age < 50 years 78 24.4

50–59 years 90 28.1

60–69 years 93 29.1

70+ years 59 18.4

Educational level Tertiary 49 15.3

Senior high school 31 9.7

Junior high school 22 6.9

Primary school 23 7.2

No formal education 195 60.9

Occupation Private Sector employment 25 7.8

Public Sector employment 55 17.2

Self-employed 139 43.4

No employment 101 31.6

Marital status Single 16 5.0

Married 216 67.5

Divorced 29 9.1

Widowed 59 18.4

Family Support Yes 255 79.7

No 65 20.3

Religion Christian 83 25.9

Muslim 237 74.1

Monthly income <GHS 500 225 70.3

GHS 500–1000 64 20.0

GHS 1000–2000 19 5.9

GHS 2000–3000 10 3.1

>GHS 3000 2 0.6

Residence Urban 236 73.7

Rural 84 26.3

Duration of diabetes 1–3 years 121 37.8

4–6 years 95 29.7

7–9 years 44 13.7

> = 10 years 60 18.8

Type of treatment Oral hypoglycaemic 238 74.4

Insulin 33 10.3

Both oral and insulin 49 15.3

Medically confirmed diabetic complications Yes 128 40.0

No 185 57.8

Not sure 7 2.2

Family history diabetes Yes 128 40.0

No 126 39.4

Don’t know 66 20.6

Smoking status Yes 15 4.7

No 305 95.3

(Continued)
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foot ulcers are complications of diabetes. Only 26.3% of the participants were aware of hypo-

sexual dysfunction as a complication of diabetes.

Factors influencing knowledge of complications of diabetes

In Table 3, the multivariable logistic regression revealed that women were 71% less likely to

have adequate knowledge of diabetes complication compared with men [AOR = 0.29 (95%CI:

0.14–0.56), p<0.001]. Participants who were aged between 60 and 69 years were 55% less likely

to have adequate knowledge compared to those who were less than 50 years [AOR = 0.45 (95%

CI:0.20–0.99), p = 0.049]. Participants with primary education and those without formal edu-

cation were 87% and 84% less likely to have adequate knowledge of diabetes complications

compared with their counterparts who had tertiary education [AOR = 0.13 (95%CI: 0.03–

0.51), p = 0.004]; [AOR = 0.16 (95%CI: 0.05–0.50), p = 0.002] respectively. Moreover, partici-

pants who lived in rural settings were 50% less likely to have adequate knowledge of diabetes

Table 1. (Continued)

Variable Frequency (N = 320) Percent (%)

Duration of diabetes clinic visit 1–2 years 104 32.5

3–4 years 69 21.6

5–6 years 60 18.7

>6 years 87 27.2

Regularity of clinic visit Monthly 140 43.8

Every 2 months 178 55.6

Every 3 months 2 0.6

https://doi.org/10.1371/journal.pone.0241424.t001

Table 2. Knowledge of complications of diabetes mellitus.

Knowledge of diabetes complications Frequency (N = 320) Percent (%)

Kidney diseases Yes 185 57.8

No 50 15.6

Don’t know 85 26.6

Neuropathy Yes 252 78.8

No 33 10.3

Don’t know 35 10.9

Retinopathy(blurred vision) Yes 144 45.0

No 148 46.2

Don’t know 28 8.8

Heart diseases Yes 188 58.8

No 57 17.8

Don’t know 75 23.4

Diabetic foot ulcers Yes 238 74.4

No 35 10.9

Don’t know 47 14.7

Hypo-sexual dysfunction Yes 84 26.3

No 136 42.5

Don’t know 100 31.2

Hypertension Yes 158 49.4

No 54 16.9

Don’t know 108 33.7

https://doi.org/10.1371/journal.pone.0241424.t002
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Table 3. Factors influencing knowledge of complications of diabetes.

Variables IK n = 173 AK n = 147 COR [95% CI] p-value AOR [95% CI] p-value

Gender

Male 36 (20.8) 65 (44.2) Reference Reference

Female 137 (79.2) 82 (55.8) 0.33 [0.20–0.54] <0.001 0.29 [0.14–0.56] <0.001

Age group

< 50 years 37 (21.4) 41 (27.9) Reference Reference

50–59 years 42 (24.3) 48 (32.6) 1.03 [0.56–1.89] 0.921 1.04 [0.48–2.23] 0.926

60–69 years 59 (34.1) 34 (23.1) 0.52 [0.28–0.96] 0.037 0.45 [0.20–0.99] 0.049

70+ years 35 (20.2) 24 (16.3) 0.62 [0.31–1.23] 0.169 0.71 [0.30–1.67] 0.429

Education

Tertiary education 9 (5.2) 40 (27.2) Reference Reference

Senior high school 12 (6.9) 19 (12.9) 0.36 [0.13–0.99] 0.048 0.38 [0.11–1.37] 0.139

Junior high school 8 (4.6) 14 (9.5) 0.39 [0.13–1.21] 0.106 0.26 [0.06–1. 13] 0.073

Primary school 15 (8.7) 8 (5.4) 0.12 [0.04–0.37] <0.001 0.13 [0.03–0.51] 0.004

No formal education 129 (74.6) 66 (44.9) 0.12 [0.05–0.25] <0.001 0.16 [0.05–0.50] 0.002

Occupation

Private Sector employment 8 (4.6) 17 (11.6) Reference Reference

Public Sector employment 20 (11.6) 35 (23.8) 0.82 [0.30–2.25] 0.705 1.10 [0.30–4.04] 0.891

Self-employed 85 (49.1) 54 (36.7) 0.30 [0.12–0.74] 0.009 0.95 [0.26–3.38] 0.932

No employment 60 (34.7) 41 (27.9) 0.32 [0.13–0.81] 0.017 0.96 [0.26–3.50] 0.945

Marital status

Single 11 (6.4) 5 (3.4) Reference

Married 113 (65.3) 103 (70.1) 2.00 [0.67–5.97] 0.211

Divorced 15 (8.7) 14 (9.5) 2.05 [0.57–7.41] 0.272

Widowed 34 (19.7) 25 (17.0) 1.62 [0.50–5.25] 0.423

Family Support

Yes 133 (76.9) 122 (83.0) Reference

No 40 (23.1) 25 (17.0) 0.68 [0.39–1.19] 0.177

Religion

Christian 45 (26.0) 38 (25.8) Reference

Muslim 128 (74.0) 109 (74.2) 1.01 [0.61–1.66] 0.974

Monthly income

<GHS 500 134 (77.5) 91 (61.9) Reference Reference

GHS 500–1000 31 (17.9) 33 (22.4) 1.57 [0.90–2.74] 0.114 0.68 [0.30–1.52] 0.351

GHS 1000–2000 5 (2.9) 14 (9.5) 4.12 [1.43–11.84] 0.009 1.04 [0.26–4.10] 0.959

GHS 2000–3000 3 (1.7) 7 (4.8) 3.43 [0.86–13.64] 0.079 0.47 [0.08–2.85] 0.409

Residence

Urban 116 (67.1) 120 (81.6) Reference Reference

Rural 57 (32.9) 27 (18.4) 0.46 [0.27–0.77] 0.003 0.50 [0.27–0.95] 0.033

Duration of diabetes

1–3 years 75 (43.4) 46 (31.3) Reference Reference

4–6 years 53 (30.6) 42 (28.6) 1.29 [0.75–2.23] 0.358 0.73 [0.29–1.88] 0.519

7–9 years 21 (12.1) 23 (15.6) 1.79 [0.89–3.58] 0.103 0.23 [0.05–1.03] 0.055

> = 10 years 24 (13.9) 36 (24.5) 2.45 [1.30–4.61] 0.006 0.25 [0.06–1.09] 0.065

Type of treatment

Oral hypoglycaemic 138 (79.8) 100 (68.0) Reference Reference

Insulin 16 (9.2) 17 (11.6) 1.47 [0.71–3.01] 0.304 0.99 [0.40–2.44] 0.987

Both oral and insulin 19 (11.0) 30 (20.4) 2.18 [1.16–4.09] 0.015 1.16 [0.51–2.60] 0.726

(Continued)
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complications compared to those who lived in urban areas [AOR = 0.50 (95%CI: 0.27–0.95),

p = 0.033]. Similarly, participants who were unaware of their family history of diabetes were

62% less likely to have adequate knowledge of diabetes complications compared to those with

a family history of diabetes [AOR = 0.38 (95%CI: 0.17–0.82), p = 0.014]. Moreover, partici-

pants who attended the diabetes clinic for more than 6 years were 14 times more likely to have

adequate knowledge of diabetes complications [AOR = 14.43 (95%CI: 3.26–60.26), p<0.001].

Discussion

This study aimed to assess the knowledge of complications of diabetes among persons living

with T2DM in northern Ghana. Adequate knowledge of DM and its complications is necessary

for diabetes self-management. It is a prerequisite for reduction of unhealthy behaviours and

subsequent prevention and/or reduction of the development of complications associated with

the disease. In this study, it was observed that a substantial proportion of the study participants

(40%) reported having one or more chronic complications of DM. This implies that, these

patients probably coud not control their diabetes leading to complications. Healthcare provid-

ers need to take pragmatic plans and shift priorities to focus on patients with complication(s)

for the prevention of disability and death. This finding also brings to the fore the need for the

establishment of national diabetes programmes to provide prevention and control strategies,

considering the huge economic burden associated with treating DM and its complications

[34].

Generally, the majority of participants (54.1%) in this study had inadequate knowledge of

diabetes complications. This may be explained by the low educational and socioeconomic sta-

tus of the current study population. It is worth noting that almost two-thirds of the

Table 3. (Continued)

Variables IK n = 173 AK n = 147 COR [95% CI] p-value AOR [95% CI] p-value

Confirmed diabetic complications

Yes 75 (43.3) 53 (36.0) Reference

No 93 (53.8) 92 (62.6) 1.40 [0.88–2.20] 0.147

Not sure 5 (2.9) 2 (1.4) 0.57 [0.11–3.02] 0.506

Family history of diabetes

Yes 60 (34.7) 68 (46.3) Reference Reference

No 70 (40.4) 56 (38.1) 0.70 [0.43–1.16] 0.167 0.71 [0.38–1.35] 0.303

Don’t know 43 (24.9) 23 (15.6) 0.47 [0.25–0.87] 0.017 0.38 [0.17–0.82] 0.014

Smoking/Alcohol status

Yes 13 (7.5) 2 (1.4) Reference Reference

No 160 (92.5) 145 (98.6) 5.89 [1.31–26.55] 0.021 6.23 [0.99–39.10] 0.051

Duration of clinic visit

1–2 years 71 (41.0) 33 (22.4) Reference Reference

3–4 years 43 (24.9) 26 (17.7) 1.30 [0.69–2.46] 0.419 1.38 [0.57–3.33] 0.476

5–6 years 29 (16.8) 31 (21.1) 2.30 [1.20–4.42] 0.012 2.17 [0.74–6.36] 0.156

>6 years 30 (17.3) 57 (38.8) 4.09 [2.23–7.48] <0.001 14.43 [3.26–60.26] <0.001

Regularity clinic visit

Monthly 80 (46.2) 60 (40.8) Reference

Every 2 months 92 (53.2) 86 (58.5) 1.25 [0.80–1.94] 0.333

Every 3 months 1 (0.6) 1 (0.7) 1.33 [0.08–21.75] 0.840

IK: Inadequate Knowledge, AK: Adequate Knowledge

https://doi.org/10.1371/journal.pone.0241424.t003
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participants had no formal education. This is a matter of concern, as there are no available cul-

turally and linguistically appropriate diabetes education resources in the Ghanaian context

[35]. Consequently, these patients may not be able to communicate effectively with health pro-

fessionals due to low literacy. This could pose a challenge to effective counseling on diabetes

and its associated complications. The present study finding is consistent with previous studies

conducted in Ghana [20], Ethiopia [36], and India [37], whereby most participants had inade-

quate knowledge of diabetes complications. Conflicting findings were reported in Nigeria

where 90.5% of T2DM patients had adequate knowledge of diabetes complications [27]. The

variation could be due to the difference in socioeconomic and cultural characteristics which

have been established to have an influence on patients knowledge [36].

Concerning participants knowledge on specific complications, the most common compli-

cations known by participants were; neuropathy followed by diabetic foot ulcer, heart diseases,

kidney disease, hypertension, retinopathy and hypo-sexual dysfunction. The disparity on

knowledge of different complications could imply that participants might have experienced

them. A previous study done in Ghana by Obirikorang et al. [20] found out that, participants

knew diabetic foot (51.5%), hypertension (35.4%), neuropathy (29.2%), hypoactive sexual

arousal (25.4%), arousal disorder (21.5%), retinopathy (17.7%), heart disease (9.2%), and

nephropathy (5.4%) as the most common DM complications. Another study by Konduru,

Ranjan, Karthik and Shaik [38] revealed that eye complications (69%) was commonly known

by diabetic patients followed by cardiac complications (51%), and central nervous system com-

plications (28%). The current study also differ from a study conducted in Malaysia where the

majority of participants (61.25%) mentioned that diabetic foot ulcer is the most common com-

plications of diabetes. However, heart disease (27.75%), kidney disease (38.25%), eye disease

(32.50%), and stroke (20%) were also reported by the participants as the common complica-

tions of diabetes [39]. This disparity between our study and prior studies may be attributed to

the variation in the diabetes education provided to participants. Moreover, variations in cul-

ture, race, and ethnicity among the populations may influence the pattern of knowledge on

diabetes complications [36].

Another interesting finding of this study is the positive association between educational sta-

tus and the level of participants’ knowledge of diabetes complications. Participants with ter-

tiary education had significantly higher knowledge than their counterparts with low level of

education. This is in line with findings reported in a study done among T2DM patients visiting

the diabetes clinic at Sampa Government Hospital in Ghana where there was a relationship

between the level of education and the degree of knowledge on diabetic complications [20].

This is not surprising as participants who completed tertiary education may have attended

workshops, conferences, seminars and health talks on health-related issues. Moreover, they

may browse the internet for more information on DM to enhance their knowledge [36].

It is worth noting that, there was a positive association between gender and knowledge of

diabetes complications in this study. Women were less likely to have adequate knowledge com-

pared with men. Similar findings were observed in previous studies conducted in Ethiopia

[36], Pakistan [40], India [37] and Ghana [20] where men were found to have more knowledge

on diabetes complications than women. This finding could be attributed to cultural influence

which allows males to spend most of their time outside the home, attend different meetings

and conferences which might have provided them with the opportunity to obtain more infor-

mation on diabetes than their female counterparts who are always at home [36]. We recom-

mend the implementation of targeted educational programmes to enhance the knowledge of

women.

A previous study conducted among patients with T2DM in Pakistan indicated that urban

settlers were more knowledgeable on diabetes complications than their colleagues residing in
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the rural areas [41]. This finding is congruent with the present study finding where urban

dwellers compared with rural settlers had adequate knowledge of diabetes complications. A

similar finding was observed by Hoque, Islam, Khan, Aziz, and Ahasan [31]. Participants from

rural areas were probably less educated or may have had less regular diabetes clinic visits due

to financial challenges, as there is lack of equitable access to facilities particularly in rural com-

munities in Ghana. Efforts at promoting education and health literacy on diabetes and its asso-

ciated complications among rural inhabitants need to be intensified by government and

healthcare providers. Community-wide education programmes is recommended to raise

awareness of modifiable risk factors of diabetes and its complications which will have benefits

beyond diabetes [5].

Limitations of the study

The sample population might not reflect the overall T2DM patients in Ghana. The patients

who seek care in traditional medicine clinics or private hospitals or those who did not seek

care regularly in these hospitals might not be included in this study. Thus, the findings cannot

be generalized. The cross-sectional design does not establish causality though it demonstrates

association between variables. Notwithstanding, the current study provides vital information

on the level of knowedge of long-term complications among participants that can form the

basis for patient education.

Conclusion

More than half of the studied population had inadequate knowledge of diabetes complications.

The most common complications of DM known by participants were; neuropathy followed by

diabetic foot ulcers, heart diseases, kidney disease, hypertension, retinopathy (blurred vision),

and hypo-sexual dysfunction. Female gender, rural dwellers, and low educational level were

the factors positively associated with inadequate knowledge of diabetes complications. A mul-

tisectoral approach is needed, where the government of Ghana together with other sectors

such as the health, education and local government sectors work collaboratively in the devel-

opment of locally tailored diabetes education programmes to promote healthy self-care behav-

iours relevant for the prevention of diabetes and its complications. Healthcare providers need

to intensify education on diabetes, treatment, and complications utilising linguistically and

culturally appropriate educational resources to enhance patients’ knowledge.

Supporting information

S1 Dataset.

(XLSX)

Acknowledgments

We thank the research assistants, management of the hospitals and the patients.

Author Contributions

Conceptualization: Richard Adongo Afaya, Victoria Bam, Thomas Bavo Azongo, Agani

Afaya.

Data curation: Richard Adongo Afaya, Victoria Bam, Agani Afaya.

Formal analysis: Richard Adongo Afaya, Victoria Bam, Agani Afaya.

PLOS ONE Knowledge of chronic complications of diabetes among persons living with type 2 diabetes mellitus

PLOS ONE | https://doi.org/10.1371/journal.pone.0241424 October 28, 2020 11 / 14

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0241424.s001
https://doi.org/10.1371/journal.pone.0241424


Investigation: Richard Adongo Afaya, Victoria Bam, Agani Afaya.

Methodology: Richard Adongo Afaya, Victoria Bam, Thomas Bavo Azongo, Agani Afaya.

Project administration: Richard Adongo Afaya, Victoria Bam.

Resources: Richard Adongo Afaya, Agani Afaya.

Software: Victoria Bam.

Supervision: Victoria Bam, Thomas Bavo Azongo, Agani Afaya.

Validation: Richard Adongo Afaya, Victoria Bam, Thomas Bavo Azongo, Agani Afaya.

Visualization: Richard Adongo Afaya, Victoria Bam, Agani Afaya.

Writing – original draft: Richard Adongo Afaya.

Writing – review & editing: Victoria Bam, Thomas Bavo Azongo, Agani Afaya.

References
1. Malik S, Billimek J, Greenfield S, Sorkin DH, Ngo-Metzger Q, & Kaplan SH. Patient complexity and risk

factor control among multimorbid patients with type 2 diabetes: Results from the R2D2C2 study. NIH

public Access 2013; 51(2), 180–185. https://doi.org/10.1097/MLR.0b013e318273119b PMID:

23047130

2. Blaum CS, Cigolle CT, Boyd C, Wolff JL, Tian Z, Langa KM, et al. Clinical Complexity in Middle-Aged

and Older Adults With Diabetes: The Health and Retirement Study. NIH public Access 2010; 48(4),

327–334. https://doi.org/10.1097/mlr.0b013e3181ca4035 PMID: 20355264

3. Gerensea H, Moges A, Shumiyee B, Abrha F, Yesuf M, Birihan T, et al. Type One Diabetic Paitents

Knowledge and Atittude on Insulin Self Administration in Mekele Tigray, Ethiopia. J Diabetic Complica-

tions Med 1, 2016; 1000.104.

4. Global Health Estimates. Disease burden by cause, age, sex, by country and by region, 2000–2016.

Geneva: World Health Organization; 2016.

5. International Diabetes Federation. IDF Diabetes Atlas, 9th edn. Brussels: International Diabetes Fed-

eration, 2019. http://www.diabetesatlas.org/resources/2019-atlas.html

6. Kassahun T, Gesesew H, Mwanri L, & Eshetie T. Diabetes related knowledge, self-care behaviours and

adherence to medications among diabetic patients in Southwest Ethiopia: A cross-sectional survey.

BMC Endocrine Disorders. 2016; 16(1):1–11. https://doi.org/10.1186/s12902-016-0114-x

7. Aikins AG. Ghana’s neglected chronic disease epidemic: a developmental challenge. Ghana Med J.

2007; 41(4):154 PMID: 18464903

8. Cook-Huynh M, Ansong D, Christine Steckelberg R., Boakye I., Seligman K., Appiah L, et al. Preva-

lence of hypertension and diabetes mellitus in adults from a rural community in Ghana. Ethn Dis. 2012;

22(3):347. PMID: 22870580

9. Almetwazi M, Alwhaibi M, Balkhi B, Almohaini H, Alturki H, Alhawassi T, et al. Factors associated with

glycemic control in type 2 diabetic patients in Saudi Arabia. Saudi Pharmaceutical Journal, 2018;

https://doi.org/10.1016/j.jsps.2018.12.007 PMID: 30976182

10. Mao W, Yip CMW, & Chen W. Complications of diabetes in China: health system and economic implica-

tions. BMC Public Health, 2019; 19(1), 269. https://doi.org/10.1186/s12889-019-6569-8 PMID:

30841928

11. Tracey ML, Gilmartin M, O’Neill K, Fitzgerald AP, McHugh SM, Buckley CM, et al. Epidemiology of dia-

betes and complications among adults in the Republic of Ireland 1998–2015: a systematic review and

meta-analysis. BMC Public Health. 2016; 16(1):132. https://doi.org/10.1186/s12889-016-2818-2 PMID:

26861703

12. Bos M, & Agyemang. Prevalence and Complications of Diabetes Mellitus in Northern Africa., BMC Pub-

lic Health, 2013;6–11. https://doi.org/10.1186/1471-2458-13-387 PMID: 23617762

13. Amissah I, & Amoako-Boateng M. Prevalence of diabetes mellitus complications among people with

type 2 diabetes mellitus attending a teaching hospital in Ghana. A clinical audit. International Journal of

Science and Research. 2014; 3(11), 2104–2109.

14. Nowakowska M., Zghebi S. S., Ashcroft D. M., Buchan I., Chew-Graham C., Holt T., et al. The comor-

bidity burden of type 2 diabetes mellitus: Patterns, clusters and predictions from a large English primary

PLOS ONE Knowledge of chronic complications of diabetes among persons living with type 2 diabetes mellitus

PLOS ONE | https://doi.org/10.1371/journal.pone.0241424 October 28, 2020 12 / 14

https://doi.org/10.1097/MLR.0b013e318273119b
http://www.ncbi.nlm.nih.gov/pubmed/23047130
https://doi.org/10.1097/mlr.0b013e3181ca4035
http://www.ncbi.nlm.nih.gov/pubmed/20355264
http://www.diabetesatlas.org/resources/2019-atlas.html
https://doi.org/10.1186/s12902-016-0114-x
http://www.ncbi.nlm.nih.gov/pubmed/18464903
http://www.ncbi.nlm.nih.gov/pubmed/22870580
https://doi.org/10.1016/j.jsps.2018.12.007
http://www.ncbi.nlm.nih.gov/pubmed/30976182
https://doi.org/10.1186/s12889-019-6569-8
http://www.ncbi.nlm.nih.gov/pubmed/30841928
https://doi.org/10.1186/s12889-016-2818-2
http://www.ncbi.nlm.nih.gov/pubmed/26861703
https://doi.org/10.1186/1471-2458-13-387
http://www.ncbi.nlm.nih.gov/pubmed/23617762
https://doi.org/10.1371/journal.pone.0241424


care cohort. BMC Medicine, 2019; 17(145) https://doi.org/10.1186/s12916-019-1373-y PMID:

31345214

15. Murugesan N, Snehalatha C, Shobhana R, Roglic G, Ramachandran A. Awareness about diabetes and

its complications in the general and diabetic population in a city in southern India. Diabetes Res Clin

Pract. 2007; 77(3): 433–37. https://doi.org/10.1016/j.diabres.2007.01.004 PMID: 17291622

16. Kuruvatti J, & Hermione P. Life Is Sweet In Fiji: The Availability Of Diabetes Healthcare And Health Edu-

cation And Diabetes Awareness Amongst Diabetic Patients In Fiji. Practical Diabetes Intervention.

2002; 19(6):160–3. Available from: http://www3.interscience.wiley.com/cgibin/fulltext/98016584/

PDFSTART

17. Deepali BS, Mangala S, Soumya G, Vikyath BR, Aarudhra P, Ankitha M, et al. Knowledge of diabetes,

its complications and treatment adherence among diabetic patients. Int J Community Med Public

Health. 2017; 4:2428–34.

18. Assunção SC, Fonseca AP, Silveira MF, Caldeira AP & Pinho L. Knowledge and attitude of patients

with diabetes mellitus in Primary Health Care. Esc Anna Nery. 2017; 21(4):e20170208

19. Gatimu MS, Milimo WB, & San Sebastian M. Prevalence and determinants of diabetes among older

adults in Ghana. BMC Public Health. 2016; 16:1174. https://doi.org/10.1186/s12889-016-3845-8 PMID:

27871259

20. Obirikorang Y, Obirikorang C, Anto OE, Acheampong E, Batu NE, Agyemang DS, et al. Knowledge of

complications of diabetes mellitus among patients visiting the diabetes clinic at Sampa Government

Hospital, Ghana: a descriptive study. BMC Public Health. 2016; 16:637 https://doi.org/10.1186/s12889-

016-3311-7 PMID: 27457072

21. Hall V, Thomsen RW, Henriksen O. & Lohse N. Diabetes in Sub Saharan Africa 1999–2011: epidemiol-

ogy and public health implications. A systematic review. BMC Public Health. 2011; 11(1): 564. https://

doi.org/10.1186/1471-2458-11-564 PMID: 21756350

22. Desalu O, Salawu F, Jimoh A, Adekoya A, Busari O. & Olokoba A. Diabetic foot care: self-reported

knowledge and practice among patients attending three tertiary hospital in Nigeria. Ghana Med J. 2011;

45(2):60–5 https://doi.org/10.4314/gmj.v45i2.68930 PMID: 21857723

23. Doherty ML, Owusu-Dabo E, Kantanka OS, Brawer RO & Plumb JD. Type 2 diabetes in a rapidly urban-

izing region of Ghana, West Africa: a qualitative study of dietary preferences, knowledge and practices.

BMC Public Health. 2014; 14(1):1.

24. Roglic G. WHO Global report on diabetes: A summary. Int J Non-Commun Dis. 2016; 1:3–8.

25. International Diabetes Federation. Global Guidelines Development. Global guideline for type 2 diabe-

tes. Diabetes research and clinical practice. 2014; 104(1):1. https://doi.org/10.1016/j.diabres.2012.10.

001 PMID: 24508150

26. Yeh J, Wei C, Weng S, Tsai C, Shih J, & Shih C. Disease-specific health literacy, disease knowledge,

and adherence behavior among patients with type 2 diabetes in Taiwan. BMC public health. 2018:1–15.

27. Ademeyi O, Timothy TF, Oluwanimodimu DV, & Tosin TO. Knowledge of diabetes complications and

practice of routine medical check-up among type 2 diabetics in Nigeria. JAMMR 2018; 25(4), 1–8.

28. Ministry of Health. Pharmacy Council of Ghana. Available from http://www.moh.gov.gh/pharmacy/

council-ghana/. Accessed 6/3/2019, 2015.

29. Sarfo IA, Victoria A. VA, Sarfo JO. Existing Health Seeking Behaviour in the Eastern Region of Ghana:

the Role of Traditional and Orthodox Health Systems. European Journal of Medicine, 2016; 13(3): 73–

80.

30. Yamane T. Statistics, An Introductory Analysis. Harper and Row, 2nd edition. New York, NY, USA.

1967.

31. Hoque MA., Islam MS, Khan MAM, & Ahasan HN. Knowledge of diabetic complications in a diabetic

population. J Med. 2009; 10(2):90–3.

32. Filip R, Lewandowska A, Szczepankiewicz M. & Majda B. State of patients’ knowledge about treatment

and proceedings in type 2 diabetes. Ann Agric Environ Med. 2014; 21(2). https://doi.org/10.5604/1232-

1966.1108605 PMID: 24959790

33. Saleh F, Mumu SJ, Ara F, Begum HA, & Ali L. Knowledge and self-care practices regarding diabetes

among newly diagnosed type 2 diabetics in Bangladesh: A cross-sectional study. BMC Public Health.

2012; 12(1), 1. https://doi.org/10.1186/1471-2458-12-1112 PMID: 23267675

34. International Diabetes Federation. IDF Diabetes Atlas. 6th edition. 2015.

35. Mogre V, Abanga ZO, Tzelepis F, Johnson NA, & Paul C. Adherence to and factors associated with

self-care behaviours in type 2 diabetes patients in Ghana. BMC Endocrine Disorders. 2017; 17(1):1–8.

https://doi.org/10.1186/s12902-016-0144-4 PMID: 28183304

PLOS ONE Knowledge of chronic complications of diabetes among persons living with type 2 diabetes mellitus

PLOS ONE | https://doi.org/10.1371/journal.pone.0241424 October 28, 2020 13 / 14

https://doi.org/10.1186/s12916-019-1373-y
http://www.ncbi.nlm.nih.gov/pubmed/31345214
https://doi.org/10.1016/j.diabres.2007.01.004
http://www.ncbi.nlm.nih.gov/pubmed/17291622
http://www3.interscience.wiley.com/cgibin/fulltext/98016584/PDFSTART
http://www3.interscience.wiley.com/cgibin/fulltext/98016584/PDFSTART
https://doi.org/10.1186/s12889-016-3845-8
http://www.ncbi.nlm.nih.gov/pubmed/27871259
https://doi.org/10.1186/s12889-016-3311-7
https://doi.org/10.1186/s12889-016-3311-7
http://www.ncbi.nlm.nih.gov/pubmed/27457072
https://doi.org/10.1186/1471-2458-11-564
https://doi.org/10.1186/1471-2458-11-564
http://www.ncbi.nlm.nih.gov/pubmed/21756350
https://doi.org/10.4314/gmj.v45i2.68930
http://www.ncbi.nlm.nih.gov/pubmed/21857723
https://doi.org/10.1016/j.diabres.2012.10.001
https://doi.org/10.1016/j.diabres.2012.10.001
http://www.ncbi.nlm.nih.gov/pubmed/24508150
http://www.moh.gov.gh/pharmacy/council-ghana/
http://www.moh.gov.gh/pharmacy/council-ghana/
https://doi.org/10.5604/1232-1966.1108605
https://doi.org/10.5604/1232-1966.1108605
http://www.ncbi.nlm.nih.gov/pubmed/24959790
https://doi.org/10.1186/1471-2458-12-1112
http://www.ncbi.nlm.nih.gov/pubmed/23267675
https://doi.org/10.1186/s12902-016-0144-4
http://www.ncbi.nlm.nih.gov/pubmed/28183304
https://doi.org/10.1371/journal.pone.0241424


36. Belsti Y, Akalu Y, Fekadu H, & Animut Y. Awareness of complications of diabetes mellitus and its asso-

ciated factors among type 2 diabetic patients at Addis Zemen District Hospital, northwest Ethiopia.

BMC Research Notes, 2019; 12(1), 1–7. https://doi.org/10.1186/s13104-018-4038-6 PMID: 30602384

37. Gulabani M, John M, Isaac R. Knowledge of diabetes, its treatment and complications amongst diabetic

patients in a tertiary care hospital. Indian J Community Med. 2008; 33(3):204. https://doi.org/10.4103/

0970-0218.42068 PMID: 19876488

38. Konduru SS, T., Ranjan A, Karthik SM, & Shaik S. Assessment of Diabetes Related Knowledge, Atti-

tude and Practice among Diabetics and Non-diabetics using Self Prepared Questionnaire for Aware-

ness of Health Promotion Lakshmi Sowjanya Vakkapatla. Indian Journal of Pharmacy Practice. 2017;

10(1): 32–38.

39. Chinnappan S, Sivanandy P, Sagaran R, & Molugulu N. Assessment of Knowledge of Diabetes Mellitus

in the Urban Areas of Klang District, Malaysia. Pharmacy, 2017; 5(11): 1–8. https://doi.org/10.3390/

pharmacy5010011 PMID: 28970423

40. Nisar N, Khan IA, Qadri MH, Sher SA. Knowledge and risk assessment of diabetes mellitus at primary

care level: a preventive approach required combating the disease in a developing country. Pak J Med

Sci. 2008; 24(5):667–72.

41. Sabri AA, Qayyum MA, Saigol NU, Zafar K. & Aslam F. Comparing knowledge of diabetes mellitus

among rural and urban diabetics. McGill J Med. 2007; 10(2):87. PMID: 18523544

PLOS ONE Knowledge of chronic complications of diabetes among persons living with type 2 diabetes mellitus

PLOS ONE | https://doi.org/10.1371/journal.pone.0241424 October 28, 2020 14 / 14

https://doi.org/10.1186/s13104-018-4038-6
http://www.ncbi.nlm.nih.gov/pubmed/30602384
https://doi.org/10.4103/0970-0218.42068
https://doi.org/10.4103/0970-0218.42068
http://www.ncbi.nlm.nih.gov/pubmed/19876488
https://doi.org/10.3390/pharmacy5010011
https://doi.org/10.3390/pharmacy5010011
http://www.ncbi.nlm.nih.gov/pubmed/28970423
http://www.ncbi.nlm.nih.gov/pubmed/18523544
https://doi.org/10.1371/journal.pone.0241424

