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Abstract
Background: Health systems in the limited-resource setting currently face 
a rapidly increasing burden from noncommunicable diseases (NCDs). The 
registries generate high quality data of diseases surveillance for estimating 
the disease burden and trends in population for different geographical regions. 
The reporting format or the registry tools are different for different registries 
as per the funding agency requirements. Despite of the fact that these NCD 
shares common risk factors, no integrated tool for data collection on NCD 
data is available. In the present study a practical and systematized Integrated 
NCD registry tool based on the international and national literature available 
has been developed and validated. 

Methods: We carried out a methodological study to examine the content 
validity of the patient-centered communication instrument through a two-step 
process (development and judgment). The Integrated NCD Registry tool for 
four NCDs includes the major 2 parts i.e., Part 1 includes general characteristic 
i.e. General data on reporting facility details, patient information, patient
history including the behavioural risk factors for NCDs, Part 2 includes 4
disease modules i.e., young diabetes, Stroke, Cancer and Acute Cardiac
events and follow up. For validation, at the first step, domain determination,
sampling (item generation) and instrument formation and at the second step,
content validity ratio, content validity index and modified kappa statistic was
performed by a panel of experts. Suggestions of expert panel and item impact
scores are used to examine the instrument face validity.

Result: The overall S-CVI for the 126 items scale was 0.91 which indicated 
high content validity of the items. Items which had a 0.67 I-CVI indicated the 
need for revising them. Kappa statistic ranged from 0.81 to 1 for most of the 
items. Nine items with negative kappa coefficient reflected a disagreement 
among raters regarding their inclusion in the integrated registry tool. In the 
he final version, it was observed that out of 125 items, 92% of the items were 
validated. For face validity, the impact scores of all the items were above 1.5 
which is acceptable. The final version of the tool includes four NCDs includes 
the major 2 parts i.e. Part 1 includes general characteristic i.e. General data 
on reporting facility details, patient information, patient history including 
the behavioural risk factors for NCDs, Part 2 includes 4 disease modules i.e. 
Young diabetes, Stroke, Cancer and Acute Cardiac events and follow up.

Conclusion: The quantification of content validity on the basis of CVI (I-CVI 
& S-CVI), Kappa coefficient, and CVR indicated high content validity for 
the items. Thus, a Registry tool was constructed and validated professionals 
to collect the NCD patient’s data in a timely, effective and quality manner. 
Integrated NCD registry will offer a sustainable noncommunicable disease 
surveillance module for limited resource settings.
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Background
Health systems in the low and middle-income countries 

(LMICs) is facing a rapidly increasing burden from 
noncommunicable diseases (NCDs). NCDs contributes 
for 72% of deaths out of total deaths globally [1]. In 2016, 
more than 3/4th of NCD deaths happened in low and middle-
income countries and 46% of deaths are in below the age of 
70 years [2]. In India, in 1990, the 53.6% deaths were due to 
NCDs whereas in 2016, these have increased to 61.8% [3]. 
The major NCDs are CVDs, chronic respiratory diseases, 
cancer, diabetes and other endocrine disorders contributing 
to mortality in India. Increased attributable risk to NCDs are 
contributed by unhealthy diet, tobacco use, alcohol use, low 
physical activity, increased blood pressure, raised fasting 
plasma glucose, raised total cholesterol and high body mass 
index [3]. To assess the exact burden and magnitude of 
NCDs, high-quality population based NCD surveillance data 
is required to assess the; (1) Burden, patterns, and outcomes 
so as to (2) inform prevention, detection and management 
activities for NCDs; and (3) evaluate interventions trends 
so that optimal approaches should be adopted. So as to 
tackle inequalities in coverage of NCD surveillance systems 
globally, with limited information currently available [4]. So, 
the tools for surveillance of NCDs in developing countries 

or LMICs as in India are disease registries which work as a 
powerful method to record the data [5]. 

The registries generate high quality data of diseases 
surveillance for estimating the disease incidence, mortality, 
trends in population for different geographical regions and 
with different cultures [6]. The data from registries set a 
tone for undertaking prevention and control measures which 
includes working for certain health policies and for further 
research in areas of epidemiology and health system [7]. 
Though there are various tools to for separate registries such 
as Cancer, MACE, Stroke, Diabetes etc. However, all these 
diseases have not been integrated in a single tool with inclusion 
of major risk factors for NCDs [8]. In this perspective in the 
present study, a practical and systematized Integrated NCD 
registry tool based on the international and national literature 
available has been developed and validated. 

Methodology
The stages for the development and validation of an 

instrument encompass four distinct phases: planning, 
construction, quantitative analysis, and validation [9-11]. 
Figure 1 outlines the development of the tool. The instrument 
planning and construction phases consisted of an extensive 
literature review of the existing integrated and individual 
registry forms available online and by gathering information 
from the regional functional registries and expert opinion. 

Figure 1: Steps of Validation of the Integrated Registry tool.
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Instrument development
Based on the literature review, the first version of the 

instrument was elaborated, consisting of 125 items. Items 
were divided into four domains: “General data of registered 
patient,” “Patient sociodemographic details,” “Patient 
history (including behavioural risk factors for NCDs as 
Tobacco use, alcohol use, diet, dietary salt, physical activity, 
anthropometric measurements, family history, obstetric 
history),” and “Medical condition details (Young diabetes, 
Stroke, Cancer and Acute coronary artery events).” 

In the second phase, the face and the content of the 
instrument was validated by a panel of specialist judges/
experts. The Specialists were selected on the basis of the 
criteria of area of specialization in the field of specific 
NCDs or those who are already running the individual NCD 
registries or have field experience of running a population-
based registry or have been working in their respective areas 
for a period of more than one year, or who have scientific 
publications in the relevant field. Those who did not respond 
to the invitation to participate within the established deadline, 
were excluded as an expert. Total of 10 experts were 
approached and 6 responded. The qualitative judgement of 
the experts was also taken as an open-ended question. 

Judgement
This step entails confirmation by a specific number 

of experts, indicating that instrument items and the entire 
instrument have content validity. For this purpose, an expert 
panel is contacted. This includes Content validity and Face 
validity. 

Content validation
Content Validity Index: The researchers asked the panel 

of experts to give their view points on the items generated 
for the construct of integrated NCD registry tool. The CVI 
was calculated for all individual items (I-CVI) and the overall 
scale (S-CVI) [12]. For CVI, the panel of experts was asked to 
rate each scale item in terms of its relevance to the underlying 
construct. A 4-point scale was used to avoid a neutral point. 
The four points used along the item for rating continuum (1 
= not relevant, 2 = somewhat relevant, 3 = quite relevant, 4 
= highly relevant). For each item, I-CVI was computed as 
the number of experts giving a rating of 3 or 4, divided by 
the total number of experts. For example, an item rated 3 or 
4 by four out of five experts has I-CVI of 0.80. It is advised 
that I-CVI should be 1.00 in case of five or fewer judges and 
in case of six or more judges; I-CVI should not be less than 
0.78. The S-CVI was computed for ensuring content validity 
of the overall scale. It can be conceptualized in two ways—S-
CVI (universal Agreement) and S-CVI (Average). S-CVI 
(Universal agreement) reflects the proportion of items on an 
instrument that achieved a rating of 3 or 4 by all the experts 

in the panel. S-CVI (Average) is the liberal interpretation of 
Scale validity Index, and it is computed by using average 
I-CVI. S-CVI (Average) emphasizes on average item
quality rather than on average performance of the experts.
It is recommended that a minimum S-CVI should be 0.8 for
reflecting content validity [12-14]. Six experts participated
in the first phase of content validation, the acceptable CVI
value for each item ranged from 1.00 to 0.78, and the Kappa
Modified value from 1.00 to 0.65 [13].

Kappa Statistic coefficient: CVI is extensively used by 
researchers for determining the content validity. However, it 
does not consider the inflated values that may occur because 
of possibility of chance agreement. Therefore, computation 
of Kappa coefficient ensures better understanding of content 
validity as it removes any random chance agreement. Kappa 
statistic is a consensus index of interrater agreement that 
supplements CVI to ensure that the agreement among experts 
is beyond chance. Computation of Kappa Statistic requires 
the calculation of probability of chance agreement, that is, 
Pc = [N! / A! (N – A)!] × 0.5N. In this formula, N =number 
of experts in the panel, A=number of experts in the panel 
who agree that the item is relevant. Kappa statistic is then 
calculated as K= (I-CVI – Pc) / (1 – Pc). Evaluation criteria 
for Kappa is that values above 0.74, between 0.6 and 0.74, 
and the ones between 0.4 and 0.59 are considered to be 
excellent, good, and fair, respectively [9,13]. 

Content Validity Ratio (CVR): CVR according to 
the Lawshe test is computed to specify whether an item is 
necessary for operating a construct in a set of items or not. 
For this, the expert panel was asked to give a score of 1 to 3 
to each item ranging from essential, useful but not essential, 
and not necessary. The formula for computation of CVR= 
(Ne – N / 2) / (N / 2) in which Ne is the number of panelists 
indicating “essential” and N is the total number of panelists. 
The numeric value of CVR ranges from -1 to 1 [15]. High 
scores of CVR indicate the agreement of members on 
the necessity of an item in the instrument [16]. A positive 
CVR indicates that atleast half of the panelists agree on the 
necessity of the item for the construct [15,16].

Face validity
Face validity answers this question whether an instrument 

apparently has validity for subjects, patients and/or other 
participants. Face validity means if the designed instrument is 
apparently related to the construct underlying study. The face 
validity of the tool was assessed using the calculation of item 
impact score. The experts were required to evaluate the items 
with respect to 10 domains i.e. Matches Understanding Level, 
Technical content ok, Has logical sequence of questions, 
Continuity of items is fine, Language is understandable, 
Terminology, Given options are simple to understand, Is not 
loaded with unnecessary information, Permits answering 
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properly and Is useful with practical value using the 4 
point Likert scale i.e. strongly disagree, disagree, agree and 
strongly agree ranging from 1 to 4. All the questionnaires 
were collected and analysed, the impact score was computed 
for each item using the formula: Impact Score = Frequency 
(proportion of raters who scored 3&4) * Importance (mean 
score for the importance on the basis of domains). If the 
item impact of an item is equal to or greater than 1.5 (which 
corresponds to a mean frequency of 50%), it is maintained in 
the instrument; otherwise it is eliminated [9,17].

Results
Instrument development: The first version of the tool 

was developed and with a total of 138 variables divided into 
four domains: “General data of registered patient (1 with 

4 subparts),” “Patient sociodemographic details (1 with 
15 subparts),” “Patient history (including behavioural risk 
factors for NCDs as Tobacco use (17 subparts), alcohol use (7 
subparts), diet (4 subparts), dietary salt (8 subparts), physical 
activity (7 subparts), anthropometric measurements, family 
history, obstetric history) (8 items),” and “Medical condition 
details (Young diabetes (36), Stroke (21), Cancer (10), Acute 
coronary artery events (20), Aplastic anaemia (13) and follow 
up (33).”

This tool was generated based on the review of the 
existing literature on i.e. tools which existing NCD registries 
are using although the individual tools are being used 
by them i.e. Philippines [18] and Barbados [19], MACE 
(ICMR) [20], YDR (ICMR) [21], Stroke (ICMR and SITS)

S.No. Domains Mean score Proportion of raters giving score 3 and 4 Impact Score

1 Matches Understanding Level 3.2 0.8 2.6

2 Techincal content ok 3.3 0.8 2.8

3 Has logical sequence of questions 2.7 0.7 1.8

4 Continuity of items is fine 3.2 0.8 2.6

5 Language is understandable 3.5 1 3.5

6 Terminology 3.3 1 3.3

7 Given options are simple to understand 3 0.8 2.5

8 Is not loaded with unnecessary information 3 0.8 2.5

9 Permits answering properly 3.3 0.8 2.8

10 Is useful with practical value 3.3 0.8 2.8

Table 1: Impact Score of the questionnaire for the 10 domains of face validity.

Figure 2: Expert Scoring of the tool for the 10 domains of face validity ((1 = not relevant, 2 = somewhat relevant, 3 = quite relevant, 4 = highly 
relevant).
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[22,23] and Cancer (PBCR Chandigarh and ICMR) [24,25]. 
After this initial pool of questions/ variables was generated, 
experts were identified and invited for the validation of the 
tool for face and content validation. The final tool is given in 
Supplementary material file 1.

Quantification of the validity
Content validity 

The I-CVI for all the items ranged from 0.5 to 1. The 
S-CVI (Average) for Basic details, Module 1, Module
2, Module 3 and Module 4 was 0.87, 0.92, 0.91, 0.87 and
0.99 respectively. The overall S-CVI for the 126 items scale
was 0.91 which represents high content validity of all the
items. Items with 0.67 I-CVI represents the requirement for
revision. Kappa statistic ranged from 0.81 to 1 for most of
the items. Nine items with negative kappa coefficient calls
a disagreement among raters for their inclusion in the tool.
CVR for the variables showed the percentage of panelists

rating an item as “essential/mandatory” None of the variable 
has CVR as negative. CVR ranged from 0 to 1 for other 
items on the scale indicating that half or a greater number of 
panelists rated these items to be essential for the integrated 
registry tool. The details of CVI, CVR and Kappa statistic are 
given in Supplementary file 2.

Face Validity

The expert scoring on the 10 domains identified for face 
validity are presented in Figure 2. The median score for the 
rating on Likert scale for 10 domains was assessed which is 
above 3 for each domain and is presented in Figure 3. 

At this stage, all the experts stated that all the questionnaire 
items were simple, clear, and related to the objectives. 
Additionally, the impact scores of all the items were above 
1.5 which is acceptable. The item impact score for the face 
validity is Table 1.

Figure 3: Median score of the expert validation on the 10 domains of face validity.

Discussion
The tool for the Integrated NCD Registry, is a 

multidimensional tool for the major NCDs i.e. Young 
diabetes, Cancer, Stroke and Acute cardiac events. In the 
study, the items of the tool were constructed on the basis of 
comments and suggestions of the specialist and public health 
experts to produce the final version of the tool. Though, the 
reporting format or the registry tools are different for different 
registries as per the funding agency requirements. There was 
no validated integrated tool developed so far globally for the 
registry purpose. Despite of the fact that these NCD shares 
common risk factors, no integrated tool for data collection 
on NCD data is available. Globally, many tools are available 
as per the survey requirements such as for tobacco GATS11, 

GYTS12, STEP-wise surveillance tool for risk factors of 
NCDs but no such tool is available for reporting of mortality 
and morbidity related data. The tool for the Integrated NCD 
Registry, is a multidimensional tool for the major NCDs i.e., 
young diabetes, Cancer, Stroke and Acute cardiac events. 

Content validity is related to the robustness of score 
interpretations of an instrument and indicates the degree to 
which these scores measure what they claim to measure [26]. 
In this context, the phase of content validation in the present 
study enabled a reduction in the size of the instrument with 
the exclusion of 10 items including the language editing. 
Among the 10 items that were excluded, 6 belonged to the 
General Characteristics Module and 2 belonged to the Young 
diabetes module and 2 to Cancer module. The items in the 
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General Characteristics module that did not reach satisfactory 
levels of content validity were considered to have no value. 
In this phase, important changes were also performed in 
the item wordings for better understanding based on the 
qualitative comments received from experts which provided 
the robustness to the tool. The results of the content validation 
process were determined by the CVI and Modified Kappa 
Coefficient. The items that presented CVI and Modified 
Kappa values above 0.70 were considered good and excellent 

[13]. Thus, considering the final version of the instrument, it 
was observed that for the 125 items, 92% of the items were 
validated in the content validity. 

The final version of the tool contains of Integrated NCD 
Registry for four NCDs includes the major 2 parts i.e. Part 1 
includes general characteristic i.e. General data on reporting 
facility details, patient information, patient history including 
the behavioural risk factors for NCDs, Part 2 includes 4 
disease modules i.e. Young diabetes, Stroke, Cancer and 
Acute Cardiac events and follow up. In the he final version, 
it was observed that out of 125 items, 92% of the items were 
validated.  Some of the strong points of the study is doing 
a complete content and face validation with the inclusion 
of content validity index, content validity ratio, kappa 
statistic and impact score in terms of quantitative analysis of 
validation. The Present paper demonstrates quantities indices 
for content validity of a new instrument and outlines them 
designing of Integrated Registry tool. 

Conclusion 
Validity of a study tool is subjective and subjective 

procedure. In the first stage, tool design is developed and 
in the second stage, judgment by experts on tool items 
is performed along with the content study by experts for 
accordance between theoretical and operational definitions 
as per the objectives of tool development [9,12]. Content 
validity mandates the operationalization of the construct 
which is dependent on items from the specific domain of 
content relevant with intended objectives of tool.26. In the 
judgment stage, 6 experts from different domains were asked 
to rate the items on the basis of their necessity and relevance. 
The quantification indicated high content validity for the 
items based on content validity of CVI (I-CVI & S-CVI), 
Kappa coefficient, and CVR. Calculation of content validity 
for the construct helped in reducing the inappropriateness 

[27]. Therefore, a Registry tool was constructed and validated 
professionals to collect the NCD patient’s data in a timely, 
effective and quality manner. So, the integrated NCD Registry 
tool developed and validated in the current study will benefit 
in term of reporting of mortality and morbidity data with risk 
factors for NCDs in a uniform way. The data collected by this 
way can further be comparable across the regions and help in 
further trend analysis of various NCDs. 
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