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Objective: This study explored the relationship of disease knowledge with glycemic control

and self-care practices in adult Pakistani people diabetes (PWD).

Methods: People diagnosed with type 2 diabetes (n=218) were selected from three health

care centers, located in different cities of Pakistan. Disease knowledge and self-care practices

were assessed by Urdu versions of Diabetes Knowledge Questionnaire (DKQ) and Diabetes

Self-Management Questionnaire (DSMQ), using a cross-sectional design. Chi-square and

correlation analysis were applied to explore the relationship of disease knowledge with

glycemic control and self-care practices. Linear regression was used to explore the predictors

for disease knowledge.

Results: Majority of the sample was >45–60 years old (48.8%), suffering from type 2 diabetes

mellitus for <5 years (49.5%) and had poor glycemic control (HbA1C≥7%; n=181 partici-

pants). Disease knowledge was significantly associated (p<0.05) with patient’s gender, level of

education, family history of diabetes, nature of euglycemic therapy, and glycemic control.

Correlation matrix showed strongly inverse correlations of DKQ with glycated hemoglobin

levels (r=−0.62; p<0.001) and strongly positive with DSMQ sum scale (r=0.63; p<0.001).

PWD having university-level education (β=0.22; 95% Confidence Interval (CI) 0.189, 0.872;

p<0.01), doing job (β=0.22; 95% CI 0.009, 0.908]; p=0.046), and use of oral hypoglycemic

agents in combination with insulin (β=−0.16; 95% CI [−1.224, −0.071]; p=0.028) were the

significant predictors for disease knowledge.

Conclusion: Disease knowledge significantly correlated with glycated hemoglobin levels

and self-care activities of PWD. These findings will help in designing patient-tailored

diabetes educational interventions for yielding a higher probability of achieving target

glycemic control.
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Introduction
Type 2 diabetes mellitus (T2DM) is a chronic disease with rapidly increasing

prevalence worldwide, but its rate is much higher in low- and middle-income

countries such as Pakistan. With an overall prevalence rate of 6.9%, Pakistan has

the 10th largest population of people with diabetes (PWD) in the world.1 According

to recent updates from the International Diabetes Federation (IDF), there are 7.5

million adult cases of diabetes in Pakistan. If appropriate interventional strategies

are not adopted, this number is expected to reach 16.7 million by the year 2045.1

Effective management of diabetes depends not only appropriate euglycemic medi-

cine use but also on patients’ knowledge about their medicines, healthy eating options,
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exercise, and self-monitoring of blood glucose levels.2–4

Despite various pharmacological options available today, dia-

betes prevalence continues to increase. Poor knowledge about

the disease and its associated complications among PWD has

not only been reported from low- and middle-income coun-

tries but from high-income countries as well.5–7 Poor disease

knowledge is one of the main reasons for inadequate self-care

behaviors and glycemic control.8 Glycated hemoglobin

(HbA1c) is a primary measure for glycemic control in PWD.

Poor glycemic control (HbA1c≥7%) leads to increased mor-

tality and serious complications such as kidney failure, myo-

cardial infarction, stroke, retinopathy, hypertension, and many

other associated micro- and macro-vascular complications.9,10

Although disease knowledge alone does not ensure

required behavior modifications, the assessment of

patients’ disease knowledge is a cornerstone is designing

tailored health educational intervention.11,12 Diabetes edu-

cation, with consequent improvements in patients’ knowl-

edge about disease and self-care activities, results in

achieving optimal glycemic control and reduction in dis-

ease-related complications.8,13

High prevalence and poor glycemic control among

PWD become a challenging health issue of the country.

In order to run effective diabetes educational interventions,

patients’ knowledge about disease must be known. In our

recently published study, we have observed that self-care

activities of PWD were significantly associated with their

glycemic control.14 Additionally, we also reported that

respondents’ level of education and use of oral hypogly-

cemic agents were significant predictors of their self-care

practices.14 So far, little is known about the disease knowl-

edge and its association with glycemic control among

PWD of Pakistan. Diabetes patients with good knowledge

of disease are expected to maintain desired glycemic con-

trol. In this study, we attempted to assess the patients’

diabetes knowledge and its association with their glycated

hemoglobin and self-care activities by using the recently

validated Urdu-version of Diabetes Knowledge

Questionnaire.15 The findings of this study will be helpful

in identifying the areas where patients’ knowledge about

the disease can be improved by designing a patient-tai-

lored diabetes educational intervention in Pakistan.

Methodology
The cross-sectional study design was adopted using the

validated Urdu versions of 24-items Diabetes Knowledge

Questionnaire (DKQ)15 and 16-items Diabetes Self-

Management Questionnaire (DSMQ)16 (English and

Urdu version of DKQ and DSMQ are freely available

online, the web addresses for both are provided at the

end of the manuscript). Data were collected from PWD

between February 2017 to September 2017 in outpatient

clinics of three health care facilities located in different

cities of Pakistan, namely Capital Hospital Islamabad,

Akhuwat Diabetes Clinic Lahore, and Awan Medical

Complex Lahore.

Study population
In order to be included in the study, patients must have

been diagnosed with T2DM (for at least 1 year at the time

of interview), older than 30 years, had recent glycated

hemoglobin (HbA1c) lab test reports (not older than 2

months at the time of interview), able to understand

Urdu language, and willing to take part in the study.

Patients suffering from other types of diabetes, cognitive

impairment, and any terminal illness were excluded from

the study.

Sample size
Daniel's (1999) formula was used for sample size calcula-

tion of this study.17

n ¼Z2Pð1� PÞ
d2

where, n=population sample size, Z=statistic for a level of

confidence, P expected prevalence or proportion, and

d=precision. The minimum required sample size for the

study was n=202, based on 6.9% diabetes prevalence in

Pakistan,18 using Z=1.96 for 95% level of confidence and

precision value d=0.035. Thus, data were collected from

n=230 subjects, assuming a 10% attrition rate.

Ethical consideration
Monash University Human Research and Ethics approved

the study (Ethics approval No. 7767) after seeking permis-

sion for data collection from the respective health care

facilities in Pakistan. Participation in the study was on a

voluntary basis. Informed written consent was obtained

from each respondent after providing details of study

purpose and procedure. In the case of an illiterate person,

we took written consent from their accompanying family

members. Participants were assured that their identity and

information will be kept confidential.
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Data and procedure
Data were collected from the consenting PWD, whomet our

study inclusion criteria. Participants’ eligibility was deter-

mined after reviewing their medical records and with the

consultation of the health care professionals at data collec-

tion facility (n=760). All adult PWD who fulfilled the elig-

ibility criteria of the study (n=245) were invited to take part

in the study. Demographic information of the respondents

was collected from the willing participants in a private area

of the health care facility. Participants were required to

complete two previously validated self-administered ques-

tionnaires in the Urdu language. Urdu version of Diabetes

Knowledge Questionnaire (DKQ)15 was used to measure

participants’ disease knowledge, whereas, Urdu version of

Diabetes Self-management Questionnaire (DSMQ)15 was

administered to access their self-care practices. For those

participants who were illiterate, questionnaires were read

out and explained to them, by the investigators. Out of

n=245 eligible patients who agreed to participate in our

study, 230 PWD finally participated in the study (response

rate 93.7%). Data were analyzed for n=218 patients, after

excluding the incomplete questionnaires.

Study tools
Patient’s socio-demographic and clinical

information
Patients medical record files were used to collect informa-

tion about their age (years), gender, weight, height, marital

status, smoking status, level of education, employment

status, family history of diabetes, duration of diabetes,

nature of medication, and clinical lab data. Respondents’

recent HbA1c value taken from their medical records was

considered as a measure of glycemic control.

Diabetes Knowledge Questionnaire

(DKQ)
The DKQ is a 24-item questionnaire, designed by Starr

County Diabetes Education Study,11 to elicit information

about patients’ understanding of the cause of their disease,

its associated complications, blood glucose levels, diet,

and physical activity. The DKQ has been recently trans-

lated and validated for Pakistani PWD in the Urdu

language.15 The DKQ has three response options “yes”,

“no”, and “don’t know”. One point is awarded for each

correct option, whereas, no point or negative scoring for

the incorrect option. Its scoring involves summing-up the

points obtained by each participant. A higher score repre-

sents better disease knowledge.

Diabetes Self-Management Questionnaire

(DSMQ)
Self-care activities were assessed with 16-item DSMQ.19

Translated and validated Urdu-version DSMQ was used in

this study.16 The DSMQ measures the patient’s self-care

activity for last the 60 days on a 4-point Likert scale. It has

four sub-scales; namely, Glucose Management (GM; com-

prising 5 items), Dietary Control (DC; comprising 4

items), Physical Activity (PA; comprising 3 items), and

4) Health-Care Use (HU; comprising 3 items). There are

seven positively keyed (item no. 1, 2, 3, 4, 6, 8, and 9) and

nine reverse-coded items (item no. 5, 7, 10, 11, 12, 13, 14,

15, and 16). The 16th item of DSMQ, which measures

overall self-care of the respondent, is only included in the

sum-scale. The scoring of DSMQ involves summing-up

scores of all items (after reversing nine negatively keyed

items) and transforming into a scale ranging from 0 to 10.

A higher score represents better self-care.

Statistical analysis
Data were analyzed by Statistical Package for Social Science

(SPSS 24.0. Inc., Chicago, IL, USA). Demographic and

clinical variables were presented by using descriptive statis-

tics. Data distribution was analyzed by the Shapiro–Wilk

test.20 Mann–Whitney U-test and Kruskal–Wallis test were

applied to compare groups with non-normal distribution.

American Diabetes Association (ADA) guideline was used

to define glycemic control in this study. Patients with values

of HbA1c<7% were classified as “good glycemic control”,

whereas those with HbA1c≥7% were classified as “poor

glycemic control”.21–23 Spearman rank-order (two-tailed

test) was applied to find the association of DKQ median

scores with DSMQ sum scale and its subscales (GM, DC,

PA, and HU). Multiple linear regression was applied to

identify significant predictors of diabetes knowledge.

Statistical tests were considered significant at p<0.05.

Results
The demographic details of the respondents have been

presented in Table 1. A total of 230 PWD participated in

this study. Whereas, after removing the incomplete ques-

tionnaire, data of 218 patients were analyzed. Both gen-

ders equally participated in this study (male=51.4% and

female=48.6%). The majority of the participants, n=102,
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Table 1 Characteristics of the study sample and their association with diabetes knowledge (N=218)

Parameter n (%); median (IQR) DKQ sum score median (IQR) p-value

Gender 0.04a

Male 112 (51.4) 14 (11.25–17)

Female 106 (48.6) 13 (10–16)

Age (years) 52 (45–60) 0.92b

30–45 years 65 (29.8) 14 (11–16)

>45–60 years 102 (48.8) 14 (10–17)

>60 years 51 (23.4) 19 (11–17)

BMI (kg/m2) 28.53 (24.99–32.32) 0.51b

Underweight (<18.5) 3 (1.4) 10 (9–10)

Normal (18.5–<25) 51 (22.9) 13 (10–16)

Overweight (25–<30) 85 (38.5) 14 (11–17)

Obese (≥30) 79 (37.2) 13 (11–17)

Smoking 0.66a

No 205 (94.5) 14 (10.5–17)

Yes 13 (5.5) 13 (10–15)

Education 0.004b

No formal education 48 (22) 13 (10–15)

Primary level 37 (17) 13 (9.5–17)

Secondary level 88 (40.4) 14 (11–17)

University level 45 (20.6) 15 (12–19)

Family history of diabetes 0.03b

First degree relatives 129 (59.2) 13 (10–17)

Second degree relatives 3 (1.4) 10 (9–10)

Both first and second degree relatives 17 (7.8) 17 (13.5–19)

No history 69 (31.7) 14 (11–16)

Working status 0.02b

Jobless 8 (3.7) 13 (10–15.25)

Housewives/stay at home 104 (47.7) 13 (10 −16)

Business 33 (15.2) 13 (11–16)

Doing Job 59 (27.1) 15 (12–18)

Retired 14 (6.4) 15 (13–18)

Diabetes duration (years) 5 (2–10) 0.18b

<5 years 108 (49.5) 14 (12–17)

5–9 years 44 (20.2) 13 (10–17.75)

>9–<15 years 41 (18.8) 13 (11–17)

≥15 years 25 (11.5) 11 (10–15.5)

Anti-diabetic therapy 0.002b

Exclusively insulin 36 (16.5) 13 (10–15.75)

Combined with medication 67 (30.7) 13 (10–15)

Oral hypoglycemic agents only 115 (52.8) 15 (12 −18)

HbA1c value (%) 8.9 (7.27–10.2) <0.001a

Good glycemic control (<7%) 37 (17) 18 (16–19)

Poor glycemic control (≥7%) 181 (83) 13 (10–15)

Notes: Data are n (%) or M±SD. aRegards a Association with DKQ Sum scale; Mann–Whitney U Test (two-tailed test). bAssociation with DKQ Sum scale; Kruskal–Wallis test.

Abbreviations: HbA1c, glycated hemoglobin; BMI, body mass index; DKQ, Diabetes Knowledge Questionnaire.
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were of age ranging from 45 to 60 years, non-smokers

(94.5%), and married (97.7%). With regard to the level of

education, 22% had no formal education, 17% had primary

level education, whereas, rest 61% had secondary and

university-level education. More than half of the respon-

dents (59.2%) reported for a family history of diabetes

among their first degree relatives only. Nearly half of the

respondents (49.5%) were living with diabetes for less

than 5 years. Only 22.9% were having a normal body

mass index, whereas 38.5% were overweight and the rest

37.2% were obese.

Current pharmacological therapy consisted of oral

hypoglycemic agents only in 52.5%; exclusively insulin

in 16.5% and 30.7% used a combination of oral hypogly-

cemic agents and insulin. Good glycemic control

(HbA1c<7%) was observed in only 17% of the study

participants.

Details of respondents’ demographic information and

their association with disease knowledge are presented in

Table 1.

Diabetes knowledge was significantly related to gly-

cated hemoglobin (r=−0.62. p<0.001). PWD having good

glycemic control (HbA1c<7%) scored significantly higher

(p<0.001) for diabetes knowledge (DKQ sum-scale score

18; IQR 16–19), as compared to those with poor glycemic

control (DKQ sum-scale score 13; IQR 10–15).

Patient’s age, BMI, smoking status, and duration of

diabetes were not found to have statistically significant

(p>0.05) association with their disease knowledge.

Significantly (p<0.05) higher scores for DKQ sum-scale

were obtained by the study respondents with male gender

(14; IQR 11.25–17), university-level education (15; IQR

12–19), having family history of diabetes in both primary

and secondary degree relatives (17; IQR 13.5–19), and

those who were using oral hypoglycemic agents only

(15; IQR 12–18). (Table 1).

Significantly better (p<0.05) knowledge of disease and

blood glucose testing was observed in subjects with good

glycemic control; details are presented in Table 2. Strongly

positive correlation of DKQ sum-scale was observed with

DSMQ sum-scale (r=0.63, p<0.001), and with three sub-

scales of DSMQ; namely Glucose Management (r=0.61,

p<0.001), Dietary Control (r=0.65, p<0.001), and Health-

care Use (r=0.55, p<0.001). Whereas, a moderately posi-

tive correlation was observed between the DKQ sum-scale

and Physical activity sub-scale of DSMQ (r=0.44,

p<0.001). Details are presented in Table 3.

Multiple linear regression analysis was run to predict

the patients’ disease knowledge (DKQ sum-scale score)

based on the patients’ gender, age, working status, family

history of diabetes, duration of diabetes, level of educa-

tion, and nature of euglycemic medicine. Significant

regression equation was observed (F (7, 210)=4.591,

p<0.001), with R2 of 0.133. Respondents’ predicted dis-

ease knowledge is equal to 12.226 −1.037 (gender) +0.458

(working status) +0.230 (family history of diabetes)

+0.530 (level of education) +0.005 (age) −0.019 (duration

of diabetes) −0.648 (nature of euglycemic medicine).

Regression analysis revealed that respondents’ working

status (β=0.21; [95% CI 0.008, 0.918]; p=0.04), level of

education (β=0.18; [95% CI 0.108, 0.121]; p=0.01) and

nature of euglycemic therapy (β=−0.15; [95% CI −1.206,
−0.013]; p=0.04), were the significant predictors for their

disease knowledge. Whereas, patient’s gender, duration of

diabetes, age, and family history of diabetes were insig-

nificant predictors for patients’ disease knowledge.

(Table 4)

Discussion
Health education for patients suffering from chronic dis-

eases is an important source to improve their self-care

practices. Existing literature about patients’ disease knowl-

edge plays a vital role in designing a patient-tailored and

outcome-oriented educational intervention. Diabetes-

related self-care practices, such as, healthy eating prac-

tices, being physically activity, blood glucose monitoring,

and adhering to the recommended euglycemic therapy, can

benefit patients in achieving desired glycemic control.24,25

Limited literature is available on disease knowledge of

people with diabetes in Pakistan. This study is first of its

kind to appraise the association of disease knowledge with

glycemic control and self-care practices of PWD in

Pakistan.

Our study revealed that disease knowledge was higher

among those with university-level education, male gender,

doing job, or retired from a job, and the differences were

statistically significant (p<0.05). Furthermore, those respon-

dents who had diabetes in their first- and second-degree

relatives had better knowledge. Surprisingly, disease knowl-

edge of respondents who were using only oral euglycemic

agents was significantly better (p<0.05) than those who were

using either insulin alone or in combination with oral eugly-

cemic agents. Improved self-care practices were also

observed in our recent study among PWD using oral hypo-

glycemic agents only.14 However, statistically insignificant
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association (p>0.05) was observed between respondents’

age, disease knowledge, and duration of disease.

Good glycemic control was observed in only 17%

(n=37) of the study participants. Like this study, a similar

trend was reported in two other studies conducted in urban

areas of Pakistan, where good glycemic control was

achieved in less than one-third of the study participants.26,27

In our study, we found a statistically significant association

of (p<0.01) higher diabetes knowledge with low HbA1c

levels and better self-care practices. A similar trend was

also reported in a study conducted in Ethiopia, where a high

level of disease knowledge was significantly associated

with patients’ literacy and their good self-care practices.8

In contrast, Dussa et al reported that disease knowledge in

Indian PWD was not correlated with their HbA1c levels.28

Besides poor disease knowledge and inadequate self-care

practices, poor glycemic control may be partly reflective of

more severe disease and treatment not being suitably inten-

sified. Diabetes is a progressive disease and most of the

patients in our study (52.8%) were using OHA and were

suffering from diabetes for a longer duration.

Further findings indicated that subjects with good gly-

cemic control scored higher (p<0.050) for knowledge

about the disease, its associated complications, normal

blood glucose levels, and its monitoring. However, as a

whole, majority of the study participants had poor knowl-

edge about diet and physical activity, which was also

represented in the form of lower score for DSMQ’s sub-

scale “Physical activity” [3.33 (95% CI 1.11–6.67)] and

DSMQ’s sub-scale “Dietary control” [4.17 (95% CI 2.5–

6.88)]. Similar findings were also reported from an urban

city of Pakistan (Peshawar), where 75% of the participants

were not performing any form of exercise to control their

blood sugar levels.29

Besides being physically active, healthy eating prac-

tices also play a vital role in diabetes self-care. Inadequate

knowledge regarding diet and poor dietary practices could

be other contributing factors for poor glycemic control

among the study participants. Our results are also consis-

tent with those from low- and middle-income countries, as

well as high-income countries, which indicated that gly-

cemic control is associated with disease knowledge and

self-care practices of PWD.30,31

This study identified several patients’ demographic

characteristics associated with their disease knowledge.

The higher level of patients’ education followed by the

job status of the respondents was strong predictors for

better disease knowledge, which is in line with the findings

of previous studies conducted in low- and middle-income

countries, where diabetes knowledge was related to

patients’ education levels.8,28 Relating to the present

study, only one-fifth (21%) of the respondents who had

university-level education scored maximum for knowledge

about diabetes. Patients’ level of education was also iden-

tified as a significant predictor for their self-care practices

in one of our recently published studies.14

Besides pharmacological intervention, improving

knowledge and awareness among PWD and their family

members will lead to better health-related outcomes. The

findings of our study recommend that the contents of an

educational intervention should be designed keeping in

view the educational status of the patients, as majority of

Table 3 Correlation between diabetes knowledge and self-management practices of type 2 diabetes patients (N=218)

Parameter Median (IQR) Correlation p-value

DSMQ “Sum Scale” 3.96 (2.71–6.88) 0.63 <0.001

Subscale “Glucose Management” 4.67 (3.33–7.33) 0.61 <0.001

Subscale “Dietary Control” 4.17 (2.5–6.88) 0.65 <0.001

Subscale “Physical Activity” 3.33 (1.11–6.67) 0.44 <0.001

Subscale “Health-Care Use” 4.44 (2.22–6.67) 0.55 <0.001

Note: Spearman rank-order (two-tailed test) was applied to check correlation betweenDKQandDSMQ scales. TheDSMQ scale scores are transformed to a scale ranging from 0 to 10.

Abbreviations: DSMQ, Diabetes Self-Management Questionnaire; DKQ, Diabetes Knowledge Questionnaire; IQR, interquartile range.

Table 4 Linear association of patients demographic characteris-

tics on DKQ, Diabetes KnowledgeQuestionnaire; (N=218)

Predictors β [95% CI] p-value

Gender −0.14 [−2.601, 0.527] 0.193

Working status 0.22 [0.009, 0.908] 0.046

Anti-diabetes medication −0.16 [−1.224, −0.071] 0.028

Family history of diabetes 0.09 [−0.107, 0.567] 0.180

Level of education 0.22 [0.189, 0.872] 0.003

Duration of diabetes (years) −0.03 [−0.103, 0.065] 0.651

Age (years) 0.02 [−0.032, 0.043] 0.783

Notes: Gender: reference category = female; working status: reference category =

jobless; anti-diabetes medication: reference category = oral hypoglycemic agents;

education: reference category = no formal education.
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the patients with low level of education had poor disease

knowledge. Second, while imparting diabetes education,

job nature of the PWD must be taken into account,

because irrespective of the education-level, the disease

knowledge of the majority of our respondents (house-

wives) was comparable to that of illiterate respondents.

Strengths and limitations
Assessment of diabetes knowledge and self-care activities

by using DKQ and DSMQ, which were recently validated

for PWD in Pakistan, is one of the strengths of this study.

The study is one of its kind to appraise the association of

diabetes knowledge with glycemic control and self-care

activities in PWD living in urban areas of Pakistan. One of

the limitations of the current study is its cross-sectional

design and location of the studied population, as most of

the participants were belonging an urban area of Pakistan,

so the findings may not be representative of all people

living in rural areas. Further limitation includes the possi-

bility of self-reporting bias, as patients might be unwilling

to reveal deficiencies in the self-care practices and may not

be accurate all the time.

Conclusion
Peer support approaches are endorsed by WHO as both

effective and cost-effective in providing ongoing support

to people with diabetes especially for low- and middle-

income countries, such as Pakistan. Just as represented in

our study findings, most of the PWD had low education

levels, so providing education to family members/peers in

addition to diabetes patients could prove to be more effec-

tive. Improved knowledge about diabetes and self-care

practices will help patients to optimize their lifestyle and

reduce the chances of diabetes-associated complications.

Additionally, health education to PWD family members

will also support patients in coping with recommended

dietary and other lifestyle modifications. Our findings

lend support to tailoring diabetes educational programs

for PWD in Pakistan. So culturally sensitive and patient-

tailored educational interventions by health care providers

are likely to be more effective at achieving desired clinical

outcomes.

Diabetes questionnaire links
Diabetes Self-management Questionnaire (Urdu Version) is

available online at: https://static-content.springer.

com/esm/art%3A10.1186%2Fs12955-017-0776-8/

MediaObjects/12955_2017_776_MOESM2_ESM.pdf.

Diabetes Self-management Questionnaire (English version) is

available online at: https://static-content.springer.com/esm/art

%3A10.1186%2Fs12955-017-0776-8/MediaObjects/12955_

2017_776_MOESM1_ESM.pdf. Diabetes Knowledge

Questionnaire (Urdu version) is available online at: https://

www.frontiersin.org/files/Articles/274955/fpubh-05-00139-

HTML/image_m/fpubh-05-00139-at001.jpg.
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