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Abstract

Background: While there have been a number of studies on DM, hypertension and hyperlipidaemia, an
instrument which assesses knowledge based on all three conditions has neither been established nor authorized in
Pakistan. Hence, the focus of this study was to establish a pre- tested extensive questionnaire to evaluate medical
students’ understanding of DM, hypertension, hyperlipidaemia and their medications for use.

Methods: A pre-validated and pre-tested DHL instrument was employed on 250 students of Dow Medical and
Sindh Medical College and on 45 physicians working in a leading teaching hospital of Karachi. The DHL
knowledge instrument was then distributed a second time to the very same set of students, after a period of 2
months, at the end of the foundation module, once they had received some basic formal medical education
including diabetes and CVS diseases.

Results: The overall internal consistency for the DHL instrument failed to comply with the set standard of more
than or equal to 0.7 as our results yielded Cronbach’s a of 0.6. Overall the average difficulty factor of 28
questions is 0.41, which highlighted that the instrument was moderately tough. The mean scores for all domains
were substantially lower in the students section in comparison to that of the professional section, which had
remarkable impact on the overall mean(SD) knowledge score (40.58 & 14.63 vs. 63.49 + 06.67 ; p value = 0.00).

Conclusion: The instrument can be used to recognize people who require educational programs and keep an
account of the changes with the passage of time as it could help in differentiating the knowledge levels among its
participants based on their educational status.

Keywords: Validity, Diabetes, medical students, knowledge, Pakistan
1. Introduction

Diabetes mellitus (DM), a disease caused by the inadequate production of insulin in the body or the body being
unable to properly use the insulin that is produced, thereby resulting in hyperglycaemia (Caitlin Hagan Medical
Producer, 2012) and complications such as hypertension and hyperlipidaemia; is a major worldwide health-care
burden. The WHO estimates that between 2000 and 2030, the world population will increase by 37 percent
whereas the population of diabetics will increase by 114 percent. By 2030 India and China will continue being
the countries with the greatest population of diabetics (79.4 million and 42.3 million) (Wild, Roglic, Green,
Sicree, & King, 2004). According to IDF (International Diabetes Federation), Pakistan had around 6 million
diabetics in 2003 and by 2025 the number of diabetics is expected to rise to well over 14.5 million. Currently,
Pakistan has the seventh largest diabetes affected population in the world, and will take fourth place by the year
2025. Research has shown that by providing education regarding diabetes by healthcare professionals on
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medications and self-care practices, clinical results and the standard of life for patients have drastically improved
(Colleran, Starr, & Burge, 2003).

However the spread of knowledge does not guarantee a change or betterment in results, therefore an assessment
of diabetes-related knowledge is important to establish an educational program and gauge its effectiveness. In
previous years, a great number of studies have been carried out using various instruments to assess the
knowledge regarding diabetes amongst the population; the Michigan Diabetes Knowledge Tool (MDKT)
(Fitzgerald et al., 1998), Diabetes Knowledge Questionnaire (DKQ) (Garcia, Villagomez, Brown, Kouzekanani,
& Hanis, 2001), Ped Carb Quiz (PCQ) (Koontz et al., 2009), and Diabetic Numeracy Test (DNT) (Huizinga et al.,
2008), all of which have been validated. Many of these devices were authorized in the United States, while some
were approved in Australia (Garcia, Villagomez, Brown, Kouzekanani, & Hanis, 2001) or the United Kingdom
(Koontz et al., 2009). Moreover, these devices were mainly constructed using the English Language (Fitzgerald
et al,, 1998) while others were translated into different languages, including Spanish (Garcia, Villagomez,
Brown, Kouzekanani, & Hanis, 2001), in order to meet the needs of the local population. On the other hand,
these instruments suffered from certain limitations as well. The MKDT determined general knowledge and use
of insulin (Fitzgerald et al., 1998), DKQ evaluated the general understanding regarding diabetes (Garcia,
Villagomez, Brown, Kouzekanani, & Hanis, 2001), the PCQ evaluated carbohydrate food recognition, counting
and used it to calculate insulin dose (Koontz et al., 2009), while the DNT calculated numeracy skills for diabetes
(Huizinga et al., 2008). The populations reviewed by these instruments also varied, from adults with type 1 or
type 2 diabetes by the MDKT (Fitzgerald et al., 1998), to adults with type 2 diabetes only the DKQ, and children
with type 1 diabetes using the PCQ or DNT(Koontz et al., 2009) (Huizinga et al., 2008). In addition there were a
number of general complications with the tests: some were too long, while others were opinionated or not
specific enough.

The knowledge of a medical student regarding diabetes and its complications, hypertension, hyperlipidaemia and
their medications can be used to determine the effectiveness of educational programs. While there have been a
number of studies on DM, hypertension and hyperlipidaemia, no instrument that assesses knowledge on all three
conditions has been developed or validated, that too in Pakistan. Due to the extremely low literacy rate in
Pakistan and other developing countries, the validity and veracity of the information collected through these
instruments would remain doubtful. Hence, the goal of this study was to establish a pre-tested extensive
questionnaire to evaluate students’ understanding regarding DM, hypertension, hyperlipidaemia and their
medications to be used by Pakistanis suffering from type 2 DM.

2. Methods
2.1 Formation of the (DHL) Knowledge Tool

We employed pre-designed and pre-tested DHL knowledge instrument of Pauline et al. which was drafted for the
Cardiovascular Risk Factors Intervention Strategies (CORFIS) test. The goal of this original test was to evaluate
and possibly establish a chronic disease management strategy for patients from Malaysia. The tool was then
utilized to evaluate the levels of diabetes- associated understanding among medical students and medical doctors
in Pakistan. The validity and legitimacy of the DHL instrument was authenticated by a pilot survey on a group of
30 medical students, before its implementation on final target population. The result of pilot survey was not
included in the final study. This questionnaire was then distributed to 45 practicing community and hospital
physicians, as well as 250 medical students. The DHL tool was established in the English Language as it could
be comprehended by most individuals. The questionnaire comprised of twenty-eight questions was categorized
into 5 sub- fields, with every question having the choice of correct, incorrect and don’t know as an answer. The
sub-fields are: diabetes (5 questions), hypertension (5 questions), hyperlipidaemia (5 questions), medications (8
questions) and general issues (5 questions).

2.2 Student Section

Students who were recently enrolled into Dow and Sindh medical college of Karachi, had received no formal
knowledge regarding diabetes and could converse in English, were inducted into the survey. Students filled out
the DHL instrument twice: first upon admission and then after a period of 2 months, which is before and after the
foundation module of their medical curriculum.

2.3 Professional Section

In order to achieve a more impartial evaluation on the legitimacy of the DHL instrument, physicians of Civil
Hospital Karachi (CHK) were included as the professional group in this multi- centre study. Physicians had a
greater understanding of diabetes as compared to the students, therefore the instrument was tested on them once
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only.
2.4 Procedure

Students were included from two medical colleges in Karachi, Dow medical and Sindh medical college. The first
part of the questionnaire was comprised of demographic variables like age, gender, BMI etc. and second part
consisted of DHL instrument questions. The questionnaire was administered the first time before the start of the
foundation module. Students completed the questionnaire themselves, within 10-20 minutes. The DHL
instrument was then distributed a second time to the very same set of students, after a period of 2 months, at the
end of the foundation module, once they had received some basic formal medical education including diabetes
and CVS diseases. An informed consent was obtained and the purposed of the study was explained briefly to
each student before administering the questionnaire. The study protocol was approved by Dow University of
health sciences.

2.5 Statistical Analysis

Statistical Package for Social Sciences (SPSS) version 20 was used for data entry and analysis. The answer to
every question was marked as either correct, incorrect or I don’t know. Examination was carried out by marking
1 point for a right answer and 0 for a wrong or don’t know answer. The marks were first calculated and then the
total changed into a percentage. Further analysis of each sub-field score was then performed by adding the total
number of correct answers and converting them into a percentage. 0 indicated knowledge of the lowest level,
whereas 100 indicated knowledge of the greatest level.

2.6 Analysis of the Individual (Dichotomous) Items

McNemar’s test helped obtain the test-retest reliability of all the individual items. Difficulty factor is explained
as the number of people opting a correct answer to the question and the total number of correct responses being
divided by the sum total of responses, themselves. It is used to indicate how difficult a certain question is. The
greater the difficulty factor, the simpler a question would be. A value greater than 0.75 is considered poor, since
the question would be far too simple. Questions having values between 0.3 and 0.7 are considered to be the most
efficient. The ideal level is considered to be 0.5 10 .The DHL instrument’s internal consistency was evaluated
with Cronbach’s a coefficient. Cronbach’s a value > 0.70 is regarded as an excellent internal consistency. By
removing an item if there is a remarkable increase in Cronbach’s a, therefore omitting that question would raise
the homogeneity of the scale .

Furthermore, the average knowledge score along with standard deviation was obtained for each field. This total
highlights the degree of knowledge in each field. As the data collected was not typically distributed, a number of
non-parametric tests were applied. Wilcoxon Signed-rank test differentiated between any remarkable difference
present between the results of the test and the retest. Furthermore, Mann-Whitney U test analyzed whether or not
there was a remarkable difference between student and professional sections. Lastly, spearman’s rho obtained a
correlation coefficient of the field scores from the students section at test-retest.

3. Results

A total of 250 students and 45 physicians were included in this cross sectional survey. The student participants
comprised of 152 (60.8%) males and 98 (39.2%) females with the mean age of 21.75 + 2.35. Demographic
characteristics of student participants are illustrated in Table 1.

3.1 Psychometric Properties of the DHL Knowledge Instrument

Internal consistency for the overall DHL instrument failed to comply with the set standard of more than or equal
to 0.7 as our results yielded Cronbach’s o of 0.600, which indicated poor inter relatedness or heterogencous
constructs. Nonetheless, keeping 0.5 as threshold value of Cronbach’s a, the results (Table 2) demonstrated that
the DHL instrument’s internal consistency stayed close to the value of Cronbach’s a- 0.600 with the elimination
of any of the components. Hence, all 28 components were preserved for further analysis. Overall the average
difficulty factor of 28 questions is 0.41, which is moderately acceptable with a mixture of higher than 0.7 (4
questions) and lower than 0.3 (14 questions). This highlighted that the knowledge instrument was moderately
tough.

Moreover, test-retest reliability was assessed in 250 students after 8 week duration. From the 28 components,
only four (components 5,9,15 and 27) were seen to be non-remarkable (p value &gt; 0.05) and indicated high
correlation coefficient (0.16-0.31) (Table 2). In addition, there was no difference in the test-retest marks for
fields such as Diabetes, General Issues along with total score (Table 3). However, domains like HTN,
hyperlipidaemia and medications showed statistical difference (p value &lIt; 0.05) between test-retest scores. This
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finding highlight that the pre-validated knowledge instrument achieved partial stability only.

Table 3 illustrates the baseline understanding marks for students and physicians section. The average marks for
all fields were substantially lower in the students section in comparison to that of the professional section, which
had remarkable impact on overall mean(SD) knowledge score (40.58 £+ 14.63 vs. 63.49 + 06.67 ; p value = 0.00).
Low correlation is observed in test and retest scores across the domains. Demographic factors including sex, age,

BMI, race, monthly income and exercise, were not connected with understanding scores.

Table 4 depicts the collation of the psychometric properties of our DHL instrument with other authorized

instruments which were used in different parts of the world to evaluate knowledge on diabetes.

Table 1. Students’ demographic characteristics

No. of students (n = 250)

Gender [n (%)]

Ethnicity [n (%)]

BMI range [n (%)]

Smoking [n (%)]

Exercising > 3 times per week [n (%)]

Male

Female

Urdu
Sindhi
Punjabi
Pushto
Balochi
Others

Nuclear

Extended

< 18.5 (underweight)
18.5-24.9 (normal)
25.0-29.9 (overweight)
>/=30 (obese)

152 (60.8)
98 (39.2)

140 (56)
49 (19.6)
26 (10.4)
10 (4)
9 (3.6)
16 (6.4)

155 (62)
95 (38)

31 (12.4)
143 (57.2)
66 (26.4)

48 (19.2)
177 (70.8)
25 (10)

94 (37.6)
156 (62.4)
63 (25.2)
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Monthly Income [n (%)]

< 10000 3(12)
10001-30000 14 (5.6)
30001-50000 71 (28.4)
50001-80000 71 (28.4)
80001-100000 49 (19.6)
> 100000 42 (16.8)

Table 2. The psychometric properties of the DHL instrument

h’ T
Difficult Corrected Cronbac est retest

Domain Item Item-total s o if item reliability
y factor . .
correlation  is deleted p-value
1) Diabetes occurs in people with insufficient or no insulin ~ 0.75 0.20 0.59 0.00%**
2) ‘Dlabetés can be cured after taking medicines for a 028 002 0.61 0.00%*
period of time
3) As long as a diabetic person’s fasting blood sugar level
in the person’s fasti morning is in the normal range, he/she  0.18 0.06 0.60 0.00%*
can eat anything for that day
" 4) If the blood sugar level is high for long Rerlod of time, it 0.68 023 0.58 0.00%*
2 may cause other health problems such as blindness
e
-‘QL‘ 5) Normal fasting blood sugar is between 4 to 6 mmol/L 0.25 0.19 0.59 0.38
6? There is no problem for ou.r blood pressure to remain 0.18 0.09 0.60 0.00%*
high as long as we do not feel sick
7) Blood preésure of 140/90 mmHg and above is 070 028 0.58 0.00%*
considered as high
8) If not treated, high blood pressure can lead to kidney 0.67 0.20 0.59 0.00%*
- damage
'é 9) We can feel whether our blood pressure is high or not 0.65 0.16 0.59 0.09
Q
e .
5 10) High blood pressure can be caused- by hardened or 072 029 0.58 0.00%*
E narrowed blood vessels due to fatty deposits
11) LDL cholesterol is known as “good” cholesterol 0.17 0.05 0.60 0.00**
12) High level of “bad” chol 1 blocks bl 1
) ' igh level of “bad” cholesterol blocks blood vessels 0.76 028 0.58 0.00%*
the risk of a heart attack
13) High level of “bad” cholesterol” can also occur in thin 0.59 0.18 0.59 0.00%*
- people
.g }4) Ch(.)lesterol is present in some food and also produced 0.70 031 0.57 0.00%*
=] in our liver
i)
5 15) Omega-3 supl.)lf:men.ts can reduce “bad” cholesterol 0.39 0.23 0.58 0.93
§ more than the medicine given by the doctor
16) We can stop Faking medicine(s) once our blood 023 0.13 0.60 0.00%*
sugar/blood pressure is well controlled
17) All medicines must be taken after meals only 0.24 -0.01 0.61 0.00**
_ 18) If someone misses taking his/her medicine, he/she can 0.17 0.05 0.60 0.00%*
8 take double the amount for the next dose
® . .
19) P 1 th t 1 t t tablet
% 9) People wi ype. diabetes cann(.) depend on tablets 0.39 020 0.59 0.00%*
ﬁ or oral type of medicines to control their blood sugar
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20) All medicines for diabetes are the same, so we can

share them if we have diabetes 015 0.05 060 0.00%
2 o s BB PSS s 0w o
o befors taking any oy o s foods 020016 03 000"
23) All medicines must be stored in the refrigerator 0.21 0.16 0.59 0.00%*
24) Tobacco smoking increases risk of heart diseases 0.71 0.17 0.59 0.00**
zz())'j; g%ieizymt take any white sugar, you will not have 0.23 0.09 0.60 0.00%*
ey are o o be ken m argeamount 039 030 05T ooz
§ 27) 30 minute§ of exercise per week is enough to reduce 0.48 031 0.57 072
i the risk of getting heart problems
g 28) Diabetic people can eat as much fn'Jits (such as banana, 0.28 024 0.58 0.00%*
8 papaya, orange, water melon) as they like
** Statistically remarkable at p < 0.05.
Table 3. Knowledge scores of the professional and students group at test and retest (by domain)
o Discriminant
Test Retest "[F];t-retest reliability [A] versus validity
[A] versus [E]
Spearman’s
Patients Patients Wilcoxon rho physicians Mar.m
(n =250) (n =250) Signed Rank  Correlation (n=45) X:s}tmney v
[A] [B] Test [C] Coefficient [E] [F]
(D]
Domain Mean = SD Mean + SD p-value Mean + SD p-value
Diabetes 41.76 £22.17  4392+17.26 0.15 0.04 62.67+£21.99  0.00**
Hypertension 49.52+£2580 67.28+17.65  0.00%* 0.00* 7244 £16.67  0.00**
Hyperlipidaemia  45.28 £26.66  59.36 £19.87  0.00** 0.12 70.22 £23.60  0.00**
Medication 30.06 £20.48 14.83 +14.87  0.00** -0.02 48.00 £21.85  0.00**
General Issues 42.80£26.89 40.72+2248 0.34 -0.04 73.78 £20.81  0.00**
Total Score 40.58 £ 14.63  41.89+10.61 0.23 0.05 63.49£06.67  0.00**

** Statistically remarkable at p < 0.05.

**All correlations were statistically remarkable at p < 0.01.
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Table 4. Assesment of psychometric properties of the DHL instrument with other tools for determining
knowledge

Diabetic numeracy

DHL MDKT DKQ PCQ
test

Mean age [range] 21.75 50.27

60.00; 56.00 132 542
(years) [19.41-24.1] ’ [20-79]
No. of subjects 250 811 502 75 398
No. of items 28 23 24 78 43
No. of domains 5 2 @ 7 5
Cronbach's a or 0.6 0.710 0.78 0.88  (0.95)
Difficulty factor 0.41 NR 0.57 NR NR
Mean score (%) 40.58 z :;;2 (general use) 4444 (insulin - 87.00  61.00

4. Discussion

Our study shows that the professional group of physicians are far more educated regarding diabetes when
compared with the group of medical students. Similarly, knowledge regarding diabetes related diseases amongst
the physicians is also greater as compared to the students. The lack of knowledge of the risk factors of DM
among medical students is alarming. Therefore, a remarkable spread of knowledge regarding the disease through
various programs seems to be a crucial factor in many preventive health behaviours.

The knowledge instrument employed in our study operated suitably for only few of the psychometric
components analysed. The overall Cronbach’s was only 0.6, which was not up to the mark, as far as the standard
is set for such an instrument. Strikingly, the level of difficulty for all of the components was considerably low
(0.15-0.75) with an average of 0.41. All of the questions had a level of difficulty less than 0.75, which
demonstrated that the DHL instrument was moderately tough to answer for students. Moreover, this was
supported by the average baseline understanding marks for our instrument which was evaluated to be 40.58.
Whereas, other studies (Fitzgerald et al., 1998; Huizinga et al., 2008) which validated their instruments based on
diabetes-related understanding acquired greater marks which varied from 44.4-61.0%, the survey by Koontz et al
in specific, gained a score of 87.0%. Students in the current study demonstrated a greater understanding of
diabetes, hypertension and hyperlipidaemia (41.76, 49.52, and 45.28) and less knowledge on medications (30.06).
This finding is not unusual, as not all the students would have prior knowledge of certain medications related to
the various illnesses. On the other hand, these three diseases are inter-connected, the students need not only be
aware of the cardiovascular risk factors related to diabetes, but even medications linked to them.

The dependability of the DHL instrument, simply outstanding when seen through the results of the test-retest.
From 28 components, only 4 did not show a substantial difference in the results of the test-retest. This influenced
the field scores of hypertension, hyperlipidaemia and medication, causing the former two scores to increase and
the later to decrease. Component 5 (Average fasting blood sugar ranges between 4 and 6 mmol/L), component 9
(We can sense whether or not our blood pressure is high) and component 15 (Omega-3 supplements more
effective against “bad” cholesterol compared to the medicines prescribed by doctors) showed a substantial
improvement in the retest, demonstrating that students may have perused the information after the first test. On
the other hand, component 27 (30 minutes of exercise every week decreases the risk of generating heart issues)
was answered correctly at retest by fewer students. One plausible reason is, the students “guessed” the answer
correctly in the first test, however upon the retest they could not recall their former answer and therefore
“guessed” incorrectly.

The overall understanding marks of the DHL instrument were greater in the professional section (physicians) as
compared to the student section (63.49% versus 40.58%) including all the domains. Health care professionals are
supposed to have a greater degree of understanding of diabetes and its related concerns in comparison to the
students. Demonstrating the DHL instrument, is a legitimate instrument which can be utilized to differentiate the
degree of understanding of diabetes amongst the people with different educational status.

Although this study has supplied useful information regarding the state of awareness of DM and its
complications amongst students and professionals, certain limitations must be acknowledged. As the study
participants were medical students, they had a general understanding of the issue at hand, it is also important to

271



www.ccsenet.org/gjhs Global Journal of Health Science Vol. 9, No. 1; 2017

note the sample size of the students, which was only two hundred and fifty. Therefore, it is recommended that
similar studies should be carried out by targeting various other institutes, thereby increasing the sample size and
targeting students from fields other than medicine. Accurate administration of our questionnaires (written in
English) depended on the translation of the interviewer, which could have in some way introduced a translation
bias, as not all the students were fluent in English. Further studies using the Urdu versions (local language of
Pakistani students) of the DHL instrument are also needed to be able to be more representative of the knowledge
amongst Pakistani students. Nevertheless, present findings have laid the groundwork for similar studies in other
parts of the country.

5. Conclusion

The psychometric assessment indicated that DHL tool had a high difficulty factor and it indicated considerable
potential to be used as a device to evaluate students’ understanding regarding diabetes and its related risk factors
in Pakistan. The DHL instrument can even be utilized to recognize individuals who require educational programs
and keep an account of the changes with the passage of time as it could help differentiate the knowledge levels
amongst its participants based upon on their educational status.
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